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li BRITISH DESMIDIACE^. 

The genus Euastrnm is separated from the preceding genera 
of the Cosuiarieje by the relatively short, compressed cells. It 
resembles Tetmemorns in the presence of the apical notch, but 
differs in its short, compressed cells, with sinnate or lobed 
margins and central protuberances (or tumours). 

Euastrnm includes a great variety of species, some of which 
are transitional forms connecting it with other genera, such 
as C(Ktmarium and Sficrasferias. E. verrucosum is the only 
British species connecting it with MicrasteriaSy but quite a 
number of British sj>ecies connect the genus with Cosmarium ; 
such (for example) are, — E, occideiitale, E. montanum, 
E. Coruuhit*nftt\ and E, cri^puhim. 

Most of the species are lobed, some more than others, and 
there is always an odd number of lobes. The unpaired lobe 
at the a]>ex of the semicell is always termed the polar lobe ; 
the others are known as lateral lohes. 

The name *• Htlierella '* (Bory, * Dictionnaire classique d'His- 
toire naturelle,' 1826, vol. viii, p. 98) which was revived by 
O. Kuntze (* Kevis. gen. plant.' 1891, p. 897, etc.) is absolutely 
useless as a generic name. It is impossible to establish a genus 
on the remarks made by Bory, and Kuntze's genus Helierella 
includes two well-detined and well-known genera of Desmids. 

There are 4ti British sj>eoies, less than half of which can be 
consideroil as common. They can be conveniently arranged, 
with line oonsiileration v^f their relationships, as follows: — 

Section A. Polar K>W with a distinct median notch, often deep 
and linear. 

u. Cells ceuerally large (^length 50 — 205p), polar lobe 
short : oell-wall usually punctate or scrobiculate ; 
external angles v^f polar lobe rounded. 
• Lateral margins IoUhI or sinuate. 

1. E, tenirico9um. 

2. E. crojvNm. 

3. E, kumeroBum. 

4. E.pimmaiMm. 

5. E. Mcmgmm. 
^. E. DideHa, 

i . E^ Oj^Ht* 

8. E, ampuHaetum. 

9, E. $inua9Mm. 

10. E. Jenneri, 

11. £. ahoem*e, 

12. E. imerme. 



•• Lateral manrins entiiv. 



18. E. cmmeainm, 
14 E. iituatmm, 

15. E. o6eniM. 

16. E.pim^e. 
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/3. Cells of medium size (length 26 — 135 /i), polar lobe 
distinctly elongate ; cell- wall smooth or scrobicu- 
late ; external angles of polar lobe rounded. 

17. E. insigne. 

18. ^. intermedium. 

19. E. Wehhianum. 

y. Cells generally small (length 10— 79 /i) ; cell- wall 
smooth, granulate, or spinous ; external angles of 
polar lobe usually furnished with a spine. 

* Lateral margins crenate, lobed, or sinuate. 

t Margins crenate. 

20. E. Sendtnerianum. 
tt Margins lobed or Sinuate. 

21. E. rdstratum. 

22. E, Tvrnerii. 
28. E. spihoBum. 

24. E. hideniatum. 

25. E. pictum. 

26. E. divaricatum, 

27. E. dubium. 

28. E. erosum. 
** Lateral margins usually without lobes. 

29. E. pulchellum. 

30. E. elegans. 

31. E. hinale. 

32. E. denticvlatum. 

33. E. minutissimum. 

34. E. incavatum. 

35. E. montanum. 

Section B. Polar lobe entire, generally somewhat retuse in the 
liddle. 

a. Cells large, 48 — 114/i in length. 

* Margin distinctly lobed. 

t Cell-wall smooth. 

36. E. pectinatum. 
tt Cell- wall granulate. 

37. E. gemmatum. 

38. E. verruco8um. 
♦♦ Margin not lobed ; cell- wall granulate. 

39. E. occidentale. 
fi. Cells small, 175 — 48 fi in length. 

* Semicells distinctly three-lobed. 

40. E. insulare. 

41. E. crassangulatum. 

42. E. Comuhienee. 
♦* Semicells not distinctly three-lobed. 

43. E. crassicoUe. 

44. E. crispulum. 

45. E. stthlobatum. 

46. E. validum. 
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1. Euastrum ventricosum Lund. 
(PL XXXIII, figs. 1-3.) 

? Euastrum crassum (Breb.) Eutz. var. /3 Balls, Brit. Desm. 1848, t. 11, 

f. 3 e,/. 
Euastrum ventricosum Lund. Desm. Suec. 1871, p. 18, t. 2, f . 2 ; WoUe, 

Desm. U.S. 1884, p. 160 ; Cooke, Brit. Desm. 1886, p. 67, t. 33, f . 1 ; 

Wolle, Freshw. A\g, U.S. 1887, p. 38, t. 58, f. 1-3; De Toni, Syll. Alg. 

1889, p. 1090; West, Alg. N. Wales, 1890, p. 287; Alg. W. Ireland, 

1892, p. 137 ; Roy & Biss. Scott. Desm. 1893, p. 178 ; Nordst. Index 

Desm. 1896, p. 267 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; 

Alg. N. Ireland, 1902, p. 28. 
Helierella ventricosa Euntze, Revis. gen. plant. 1891, p. 899. 

Cells rather above the medium size, 1^ times longer 
than broad, deeply constricted, sinus narrowly linear ; 
semicells in front view somewhat semi-elliptical, strongly 
dilated at the base, unequally three-lobed, the inter- 
vening incisions narrow ; polar lobe smaller than lateral 
lobes, strongly convex, with a deep and narrow median 
incision, from vertical view oblong-elliptic with deeply 
emarginate poles ; lateral lobes bilobulate, with a broad 
median hollow, upper lobule obtuse and from the side 
view entire, lower lobule subtriangular with basal angles 
somewhat rounded; semicells with three tumours across 
the base and two across the middle. Side view of semi- 
cell somewhat pyramidate, with a protuberance on each 
side below the middle; apex dilated, truncate, with 
rounded angles. Vertical view angular-elliptic, showing 
five undulations on each side. Cell- wall punctate. 

Zygospore globose, furnished with large pointed 
teeth which are mostly curved (about twelve teeth 
visible around the margin). 

Length 80-136 /x; breadth 52-80 /x ; breadtli of 
isthmus 18-28 ft; thickness 33-48 ft; diam. zygosp., 
with teeth, about 110 fi. 

England. — Near Bowness, Westmoreland (Bissett). 
Hawkshead, Lancashire ! Thurslev Common, Surrev I 
Xear Bovey Tracey, Devon {Uennrtt). 

Wales. — Llyn Teyrn, Snowdon, bog above Capel 
Curig Lakes, Carnarvonshire ! Dolgelly, ]\Ierionetli I 

Scotland. — Sutherland ! Inverness ! Aberdeen 1 
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Kincardine, Perth ! Ai^gyll, Arran {Roy ^ Bissett). 
Ross and Skye ! General and often abundant in the 
Outer Hebrides ! 

Ireland. — Lough Macgrath and near Dungloe, 
Donegal ! Near Foxford, Mayo ! Ballynahinch, Kyle- 
more, and Lakes near Recess, Galway ! Carrantuohill 
and near Castletown, Kerry! Dublin and Wicklow 
(Archer). 

Geogr. Distribution. — Sweden. India (var.). United 
States. 

This characteristic species is somewhat rare in the British 
Islands. In some parts of the west of Ireland, Skye, and 
in the Outer Hebrides, it occurs in large quantity along with 
-B. inerme (Ralfs) Lund. 

It is considerably smaller than E, crassum, of different pro- 
portions, and differs considerably in its lateral lobes, the 
upper lobules of which are entire. WoUe observed the zygo- 
spore from FJorida, U.S.A. 

2. Euastnim crassum (Breb.) Kiitz. 
(PI. XXXIII, figs. 4-6.) 

Heterocarpella crassa Breb. in Cheval. microscop. et usage, Paris, 1839, 

p. 272 (name). 
Cotmarium crassum Breb. in Menegh. Synops. Desm. 1840, p. 222. 
Euastrum Pelta Ralfs in Ann. Mag. Nat. Hist., xiv, 1844, p. 190, t. 7, f. 1. 
Euastrum crassum (Breb) Kiitz. Phycol. germ. 1845, p. 135 ; Balfs, Brit. 

Desm. 1848, p. 81, t. 11, f. 3 ; Arch, in Pritch. Infus., 1861, p. 728 ; 

Eabenh. Flor. Europ. Algar. Ill, 1868, p 181 ; Lnnd. Desm. Suec. 1871, 

p. 17, t. 1, f. 10 ; Kirchn. Alg. Schles. 1878, p. 157 ; Wolle, Desm. U.S., 

1884, p. 97, t. 25, f. 1-3 ; Cooke, Brit. Desm. 1886, p. 65, t. 32, f. 1 ; 

Hansg. Prodr. Algenfl. Bbhm. 1888, p. 205 ; De Toni, Syll. Alg. 1889, 

p. 1088; West, Alg. N. Wales 1890, p. 287, t. 6, f. 33; West, Alg. 

W. Ireland, 1892, p. 136 ; Roy & Biss. Scott. Desm. 1893, p. 176 ; West 

A ii. S. West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 60 ; 

Alg. N. Ireland, 1902, p. 27. 
E. crassum yar appendiculatum Breb. Liste Desm. 1856, p. 122. 
E. crassum b. majus Rabenh. Flor. Europ. Algar. Ill, 1868, p. 182. 
E. crasso'humerosum Benn. in Ann. Bot. iv. 1889, p. 171 ; in Journ. Roy. 

Micr. Soc. 1890, p. 7, t. 1, f . 14 (figure bad ! ). 
Helierella cra^sa Euntze, Revis. gen. plant. 1891, p. 898. 
Eucutrum magnificum Wolle var. crassoides WoUe, in Hastings' * Desm. 

New Hampsh.,' Amer. Month. Micr. Joum. 1892, p. 153, f. 1. {Vide 

West. & G. S. West in Joum. Bot. 1895, p. 67.) 

Cells large, almost twice as long as broad, elliptic- 
oblong, deeply constricted, sinus narrowly linear ; 
semicells in front view unequally three-lobed, inter- 
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veiling incisions narrow, closed or slightly open ; polar 
lobe smaller than the lateral lobes, convex and broadly 
cuneate, with a deep and narrow median incision, from 
vertical view oblong-elliptic with deeply emarginate 
poles ; lateral lobes very broad, sides broadly hollowed 
(sometimes with a rounded lateral projection), angles 
rounded; semicells with three prominent protuber- 
ances across the base and two very slight tumours 
across the middle. Side view of semicell subpyrami- 
date, with subrectangular basal angles and a rounded- 
trimcate apex, the upp6r lateral lobule emarginate and 
the lower one entire. Vertical view oblong-elliptic, 
with a slight protuberance at each pole and one in the 
centre of the convex sides. Cell-wall punctate, angles 
of lobes strongly thickened. 

Zygospore unknown. 

Length 163-205 /x; breadth 79-106 /x; breadth of 
isthmus 24-30 fi ; thickness 56-75 ft. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
W. and N. Yorks ! Lancashire ! Wilts ! Surrey ! 
Sussex ! (Balfs). Kent ! {Ralfs). Hants ! {Rolfs). 
Devon ! (Bennett). Cornwall. 

Walks. — General in Carnarvonshire (G-lyder Facli 
at 2,200 ft.) ! Dolgelly, Merioneth ! 

Scotland. — General ! (Roy ^' Bissett). 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Dowti ! 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Norway. Sweden. Denmark. 
Finland. Poland. Faeroes. India. United States. 

E. crassum is a large and handsome species which occurs 
abundantly in many parts of the British Isles, and it is rather 
remarkable that up to the present time its zygospores have 
escaped observation. 

It is a somewhat variable species with regard to the incisions 
between the lobes and the form of the lateial lobes. The 
interlobular incisions may be narrow and closed, or they may 
be considerably open, and the lateral lobes frequently possess 
a median rounded protuberance. This is a variation which 
has received a name from several authors ("var. ajypeiidictC' 
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latum Breb." ; " var. majus Rabenh."), but which is not a 
true variety. Frequently one semicell is typical and the 
other in possession of this lateral protuberance. Such is the 
example we have figured on PI. XXXIII, fig. 4. Consult 
also, West, ^ Alg. N. Wales,' 1890, p. 287, t. 6, fig. 33. 

The Desmid to which Bennett gave the name " E, crasso- 
humerosum n. var." is a very badly drawn specimen of 
JS?. crassum, in which the interlobular incisions were somewhat 
opeo. Bennett's idea that it was a hybrid was a mere 
supposition; he did not even examine the nature of its pro- 
tuberances or obtain its other views. 



Var. scrobiculatum Lund. (PI. XXXIII, figs. 7, 8.) 

Euastrum crassum var. scrohiculatum Lund. Desm. Suec. 1871, p. 18, t. 2, 
f . 1 ; Nordst. Norees Desm. 1873, p. 8 ; De Toni, Syll. Alg. 1889, p. 1088 ; 
West, Alg. W. Ireland. 1892, p. ] 36 ; West & G. S. West, Some N. Amer. 
Desm. 1896, p. 242, c. fig. xylogr. ; Alg. S. England, 1897, p. 483 ; Alg. 
N. Ireland, 1902, p. 27. 

Cells usually smaller than in the type ; lateral mar- 
gins of semicells not so hollowed, often straight; in 
the centre of the semicells (in the neighbourhood of 
the two small tumours) with 1-6 large scrobiculations, 
variously disposed ; side view of semicells with more 
ventricose lateral margins, considerably attenuated 
towards the apex ; vertical view rather more rectan- 
gular-oblong than in the type. 

Length 134-169 /x; breadth 65-88 ft; breadth of 
isthmus 18-26 fi ; thickness 51-65 fi. 

England. — New Forest, Hants ! 

Scotland. — Skye, Inverness ! Harris, Lewis, 
N. Uist, and Benbecula, Outer Hebrides ! 

Wales. — Moel Siabod, bog above Capel Curig, bog 
between G-lyder Fach and Llugwy, Carnarvonshire ! 

Ireland. — Near G-weedore, near Loughs G-lentornan 
and Magrath, Donegal ! Cromagloun, Kerry ! 

Geogr. Distribution. — Germany . Norway. Sweden. 
Denmark. Poland. Faeroes. United States. West 
Indies. 

This is a very characteristic variety of rare occurrence. 
The scrobiculations in the centre of the semicells, which are 
the largest marks of that type in any Desmid, vary much in 
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number and in disposition, the commonest arrangements being 
two (one vertically over the other), and four disposed in the 
form of a cross. This variability was first pointed out by 
Nordstedt. The side and vertical views of this variety also 
differ to a certain extent from those of the type. 

Var. Tatumii rar. nov. (PI. LV, fig. 4.) 

Cells with a widely-open, acuminate sinus, basal 
angles of semicells subuncinate-mamillate ; polar lobe 
anvil-shaped with a convex apex, incisions on each side 
below the polar lobe widely excavated towards their 
inner extremities ; cell-wall strongly punctate, with a 
single large scrobiculation in the centre of each semi- 
cell. Side and vertical views as in the type. 

Length 165 /x; breadth llO/x; breadth of isthmus 
37 ft. 

England. — Near Salisbury, Wilts! (E. J. Taturn). 

This variety occurred amongst numerous specimens of the 
type in a collection from a Sphagnum-bog. 

The form of E. crassum described by Wood as ^' E, oryiatum" 
{vide Wood in 'Proc. Acad. Nat. Sci. Philad./ 1870, p. 17; 
'Freshw. Alg. N. Amer.,' 1873, p. 137, t. 21, f. 12), and sub- 
sequently placed as " E, crassum var. omatum " by Hansgirg 
(1888), may possibly be the same as this variety, but neither 
the description nor the figure given by Wood is sufliciently 
accurate to determine the identity of the form in question. 

Note. — E, crassum var. curnubiense Benn. Alg. N. Cornwall, 
1887, p. 16, t. 4, f. 19; Cooke, Brit. Desm., 1887, t. 65, f. 4 
(from Bennett) ; De Toni, Syll. Alg., 1889, p. 1088. This 
is a form of E. crassum with open interlobular incisions and 
with the lateral protuberances on the margins of the lateral 
lobes, which is most incorrectly described and still more 
badly figured. *' Protuberances " such as those described and 
figured by Bennett do not occur on any known Euastrnm. 
Moreover, his dimensions are vastly different from the pro- 
portions of his figure. 

3. Euastrum humerosum Ralfs. 
(PI. XXXIV, figs. 1, 2.) 

Euatirum humerosum Ralfs, Brit. Desm. 1848, p. 82, t. 13, f . 2 ; Arch, in 
Pritch. Infus. 1861, p. 729; Rabenh. Flor. Europ. Algar. Ill, 1868, 
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p. 182 ; Wolle, Desm. U. S. 1884, p. 99, t. 28, f. 12-13 ; Cooke, Brit. 
Desm. 1886, p. 66, t. 32, f . 3 ; De Toni, SyU. Alg. 1889, p. 1090 ; West, 
Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lake Distr. 1892, p. 722 ; 
Eoy. & Bias. Scott. Desm. 1893, p. 177 ; Nordst. Index Desm. 1896, 
p. 141 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; Alga-fl. 
Yorks. 1900, p. 61. 

E. humerosum a. genuinum Kacib. Nonn. Desm. Polon. 1885, p. 93. 

E. pinnatum Balfs b. intermedium Racib I.e. p. 93, t. 13, f. 4. 

Helierella humerosa Enntze, Revis. gen. plant. 1891, p. 898. 

Cells of moderate size, rather less than twice as 
long as broad, deeply constricted, sinus narrowly- 
linear and dilated at the apex; semicells five-lobed, 
incisions between the lobes widely open, upper in- 
cisions deeper and less widely open than lower incisions ; 
polar lobe dilated, almost anvil-shaped with rounded 
angles, apex convex, straight, or even slightly retuse, 
with a fairly deep and narrow median incision ; upper 
lateral lobes mamillate or narrowly mamillate, directed 
upwards and outwards ; lower lateral lobes subquadrate, 
with retuse margins and rounded angles; semicells 
with three prominent protuberances across the base 
and two smaller ones across the middle. Vertical 
view elliptic, with three prominent protuberances on 
each side. Cell-wall punctate. 

Zygospore unknown. 

Length 110-123 /x; breadth 65-75 /a; breadth of 
isthmus 15*5-22 ft; thickness 40 /x. 

England. — Blea Tarn, Westmoreland ! Pilmoor, 
N. Yorks ! New Forest, Hants (Ralfs). Near Bovey 
Tracey, Devon {Bennett). Halgavor Moor, Cornwall! 

Wales. — Llyn Padarn !, Llyn-y-cwm-ffynon !, and 
near Bettws-y-coed (Roy), Carnarvonshire. Dolgelly, 
Merioneth (Ralfs). 

Scotland. — Ross ! Inverness, Aberdeen ! Kincar- 
dine, Forfar, Perth, Argyll, Arran {Roy ^ Bissett). 

Ireland. — Lough Guitane and Carrantuohill, Kerry ! 
Dublin and Wicklow {Archer), 

Geogr. Distnbiition. — France. Germany. Austria 
and Galicia. Norway. Sweden. Finland. Poland. 
Faeroes. India. United States. 

E, humerosum is the rarest of the larger British species of 
Euastrum.' It is subject to considerable variation in the 
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depth of the interlobular incisions, the amount of projection 
of the upper lateral lobes, and in the shape of the polar lobe. 
We have given a figure of the form of this species most often 
observed iu Scotland (PI. XXXIV, fig. 1), and it will be seen 
to differ from the figures given by Ralfs in the convex apex 
of the polar lobe and in the less deep incisions beneath the 
polar lobe. All intermediate stages occur between this form 
and the one figured by Ralfs. 

Archer (in ^ Quart. Journ. Micr. Sci.,' 1875, p. 414) observed 
a zygospore formed by the conjugation of E, humeroaum and 
E. Didelta. This is the only case of true hybridization ever 
recorded among the Desmidiacese, and it would have been 
most interesting to have witnessed the development of the 
zygospore. 

Some specimens possess three large scrobiculations situated 
in the centre of the semicell between the tumours. This 
form has been named " forma scrobieulata Nordst." 

4. Euastrum pinnatum Ralfs. 
(PL XXXIV, figs. 3-6.) 

Euasti'um pinnatum Balls, Brit. Desm. 1848, p. 81, t. 13, f. 1 ; Arch, in 

Priteh. Infus. 1861, p. 728 ; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 182 ; 

Lund. Desm. Suec. 1871, p. 19; WoUe, Desm. U.S. 1884, p. 98, t. 28, 

f. 14-16 ; Cooke, Brit. Desm. 1886, p. 66, t. 32, f . 2 ; De Toni, Syll. 

A\g. 1889, p. 1089 ; West, Alg. W. Ireland, 1892, p. 137 ; Al^. Eng. 

Lake Distr. 1892, p. 722 ; Eoy & Biss. Scott. Desm. 1893, p. 177 ; Nordst. 

Index Desm. 1896, p. 201 ; West & G. S. West, Alg. N. Ireland, 1902, 

p. 28. 
E. pinnatum a. typicum Bacib. Nonn. Desm. Polon. 1885, p. 93. 
E. multilohatum Benn. Freshw. Alg. Eng. Lake Distr. 18845, p. 8, t. 1, f. 11 

(figure bad). 
Helierella pinnata Euntze, Revis. gen. plant. 1891, p. 899. 

Cells moderately large, about twice as long as ])road, 
deeply constricted, sinus narrowly linear with the 
extremity dilated; semicells five-lobed, incisions be- 
tween the lobes fairly deep and widely open; polar 
lobe projecting, anvil-shaped with rounded angles, 
apex straight, rarely retuse or convex, with a fairly 
deep and narrow median incision ; upper lateral lobes 
broadly mamillate, with the upper margin horizontal 
(sometimes much broader, subquadrate, and subemar- 
ginate) ; lower lateral lol^es subquadrate, and retuse 
with rounded angles; semicells with a large protu- 
berance within each of the lower lateral lobes, and 
with three smaller ones at the base near the centre. 
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one just above the isthmus and two others immediately 
above it, forming a triangle with it ; upper half of semi- 
cell destitute of protuberances. Side view of semicell 
with the lower third subrectangular and upper third 
elongate-pyramidate, protuberances of lower part of 
semicell showing distinctly at the sides near the base ; 
apices dilated, slightly retuse and with rounded angles ; 
upper lateral lobe widely emarginate. Vertical view 
elliptic, with four prominent protuberances at each 
side, and a fifth showing between and below the two 
central ones ; upper lateral lobes widely emarginate ; 
polar lobe oblong-rectangular, with retuse sides, emar- 
ginate poles, and rounded angles. Cell-wall coarsely 
punctate, angles and protuberances frequently scro- 
biculate (and with a slightly roughened surface). 

Zygospore imknown. 

Length 130-153 /x; breadth 68-77 ft; breadth of 
isthmus 20-24 /x ; thickness 46-50 /a. 

England. — Angle Tarn, Cumberland ! Elter Water ! , 
near Bowness (Bissett), Loughrigg (Bennett), West- 
moreland. Hawkshead, Lancashire ! New Forest, 
Hants (Bennett). 

Wales. — Capel Curig and Llyn-y-cwm-ffynon !, Pen- 
y-gwryd (Boy), Carnarvonshire. Dolgelly, Merioneth 
(Balfs). 

Scotland. — Sutherland ! Ross ! , Aberdeen, Kincar- 
dine, Forfar, Perth, Argyll (Rot/ ^' Bissett). Lewis, 
Harris (often abundant), and N. Uist, Outer Hebrides ! 

Ireland. — Dungloe, Donegal ! Roundstone, Bally- 
nahinch. Loughs Aunierin and Shindilla, Galway ! Near 
Castletown and Carrantuohill, Kerry ! Dublin and 
Wicklow (Archer). 

Geogr. IHstribtition. — France. Germany. Gralicia in 
Austria. Norway. Sweden. Faeroes. United States. 

E, pinnatum is a very characteristic species, and in certain 
parts of the west of Scotland and Ireland it occurs in abun- 
dance. The figures given by Ralfs (I.e. t. 13, f. 1) are not 
good. Ralfs' fig. 1 a gives a correct idea of the outline of the 
average form, but figs. 1 b, c, and d are incorrectly drawn, 
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fi^. 1 c of the side view being particularly erroneous. Ralfs 
did not grasp the disposition of the protuberances on E, pin- 
natum, causing Lundell (*Desni. Suec/ 1871, p. 19) to mention 
the typical form as a " forma/' The upper half of the semi- 
cell (in fact, all that part of it above the inferior interlobular 
incisions) is quite destitute of any trace of protuberances on 
its surface. There is one large protuberance within each 
lower lateral lobe, and there are three others (not four as 
figured by Ralfs) in the centre of the basal part of the semi- 
cell. These three are smaller and disposed in the form of a 
triangle with one angle immediately above the isthmus. 
Luudell was thus quite right in his interpretation of the 
protuberances on his Swedish specimens. 

The principal variation met with is in the upper lateral 
lobes. These lobes are always widely emarginate when seen 
in either the side or vertical views, but generally mamillate 
and entire when seen in front view. In some specimens, 
liowever, these lobes are very broad in front view {vide PL 
XXIV, fig. 6), and they may be rounded-quadrate with retuse 
margins. Every state is met with between the ordinary 
mamillate condition and the retuse condition, and the two 
extremes may be found on the same cell. These forms 
with the broad, retuse, upper lateral lobes greatly resemble 
E. oblonguniy but can be at once distinguished in either the 
side or vertical view. 

5. Euastrum oblongiun (Grev.) Ralfs. 
(PI. XXXIV, figs. 7-9 ; PI. XXXV, fig. 2.) 

? ? Euastrum Pecten Ehrenb. Entwick. Lebends. d. Infus. 1832, p. 82 

(Description insufficient for identification). 
Echinella ohlonga Grev. in Hook. Brit. Flor. 1833, II, p. 398. 
Cosmarium sinuosum Corda, Almanach de Carlsbad, 1835, p. 121, t. 2,f. 21. 
Micrasterias sinu^ta Breb. et God. Alg. Falaise, 1836, p. 55, t. 7. 
Heterocarpella sinuata Breb. in Cheval. microscop. et usage, Paris, 1839, 

p. 272. 
Cosmarium ohlongum Breb. in Menegh. Synops. Desm. 1840, p. 221. 
Eutomia ohlonga Harv. Man. Brit. Alg. 1841, p. 188. 
Euastrum ohlongum (Grev.) Ralfs in Ann. Mag. Nat. Hist, xiv, 1844, p. 

189, t. 6, f. 4; Hass. Brit. Freshw. Alg. 1845, p. 380, t. 91, f. 1 ; Ralfs, 

Brit. Desm. 1848, p. 80, t. 12 ; Arch, in Pritch. Infus. 1861, p. 728, t. 3, 

f. 11 ; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 181 ; Delp. Desm. 

Rubalp. 1873, p. 99, t. 6, f . 26-30 ; Kirchn. Alg. Schles. 1878, p. 157; 

Wolle, Desm. U.S. 1884, p. 98, t. 25, f . 5 (figure bad) ; Cooke, Brit. 

Desm. 1886, p. 64, t. 31, f . 2 ; Hansg. Prodr. Algenfl. Bfthm. 1888, p. 

204 ; De Toni, Svll. Aljf. 1889, p. 1086 ; West, Alg. W. Ireland, 1892, p. 

136; Alg. Enpr. Lake District, 1892, p. 722 ; Roy & Biss. Scott. Desm. 

1893, p. 177; Nordst. Index Desm. 1896, p. 185; West & G. S. West, 

Alg. S. Ensrland, 1897, p. 483 : Alga-fl. Yorks. 1900, p. 61 ; Alg. N. 

Ireland, 19<)2. p. 27 : Scott. Freshw. Plankton. I, 1903, p. 525. 
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Eucutrum ohUmgi/orme Cramer in Hedwigia, 1863, p. 64, t. 12, f . 3. 
Didymidium (Etuistrum) ohlongum Beinsch, Algenfl. Franken, 1867, p. 136. 
E. ohlongum b. ohlongiforme (Cram.) Babenh. Flor. Earop. Alg^. Ill, 

1868, p. 181 ; Bacib. Nonn. Desm. Polon. 1885, p. 93 ; De Toni, Syll. 

Alg. 1889, p. 1087. 
E. ohlongvm var. trigibhum Schaarschm. Magyar. Desm. 1882, p. 262, t. 1, 

f.2. 
E. ohlongum formse genuinse (1. typicum ; 2. suhcylindricum ; 3. elongatum) 

Bacib. Nonn. Desm. Polon. 1885, p. 93. 
Helierella Pecten Kontze, Bevis. gen. plant. 1891, p. 897. 

Cells large, about twice as long as broad, in general 
outline oblong-elliptic, deeply constricted, sinus nar- 
rowly linear, and slightly dilated at the apex; semicells 
five-lobed, incisions between the lobes fairly deep and 
generally slightly open (upper ones occasionally closed) ; 
polar lobe widely cuneate, with rounded angles, apex 
convex with a deep and narrow median incision; upper 
and lower lateral lobes similar, upper ones slightly 
smaller than lower ones, subquadrate with retuse mar- 
gins and rounded angles; semicells with a protuberance 
within each of the lateral lobes, with one at the base 
immediately above the isthmus, and with two smaller 
ones in the centre (often with a large scrobiculation 
between them). Side view of semicell elongate-pyra- 
midate, with rectangular basal angles and a dilated, 
convex apex ; lateral lobes rotund-rhomboidal, with 
somewhat retuse margins, upper angle of upper lateral 
lobe rarely emarginate. Vertical view broadly elliptic, 
poles narrow and rounded, sides with four protuber- 
ances and a fifth one between and beneath the two 
central ones ; polar lobe oblong elliptical, with convex 
sides, emarginate poles, and rounded angles. Cell-wall 
finely punctate. 

Zygospore globose, closely covered with numerous 
mamiUate projections. 

Length 144-205 /x; breadth 74-107 /x; breadth of 
isthmus 20-31 ft; thickness 46-65 /x; diam. zygosp. 
without mamillate projections 92-123 /x; length of 
mamillaB 7'5-9ft. 

England. — Cumberland ! Westmoreland !, {Balfi$). 
W., N. and E. Yorks. (zygospores from Pilmoor, N. 
Yorks) ! Lancashire ! Cheshire {Rolfs). Leicestershire 
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{Roy). Essex! Warwick (Wills). Surrey! (Ralfs). 
Sussex (-RaZ/6*). Hants. \ (Ralfs). Devon! Cornwall! 

Wales. — Fairly general ! 

Scotland. — General! (Roy ^ Bissett). Zygospores 
from Powlair, Aberdeen (Roy ^ Bissett). Outer 
Hebrides ! Orkneys ! Shetlands ! 

Ikeland. — Donegal ! Mayo ! G-alway ! Kerry ! 
Dublin and Wicklow (Archer). Zygospore from Carrick 
Mountain, Wicklow (Archer). Down ! Londonderry! 

Geogr. Dtstribtitlmi. — France. Germany. Austria 
(var.) and Galicia. Hungary. Italy. Norway. 
Sweden. Denmark. Bomholm. Finland. Poland. 
N., Central, and S. Russia. Faeroes. Greenland. 
Japan. United States. Brazil. 

This is a large and handsome Desmid which is generally 
diAributed throughout the British Islands. The figures given 
by Ralfs are not very accurate except for the outline. That 
author failed to depict the two small, central protuberances in 
each semicell, and his vertical view is very erroneous. Between 
and slightly below these central protuberances a large scro- 
biculation is frequently present; this form has been named 
" forma acrohiculata Nordst.'^ 

There are no protuberances on the front surface of the polar 
lobe such as are indicated by Balfs and other observers. This 
is seen at once from the vertical view. The protuberances 
figured by Ralfs and others on the polar lobes of many species 
of this genus are frequently due to the refraction caused by 
the vertical emargination of each side of the polar lobe. 

Var. cephalophorum West. (PL XXXV, fig. 1.) 

E. ohlongum WoUe, Desm. U.S. 1884, t. 25, f. 6. 

E. ohlongum (Grev.) Kalfs var. cephalophorum West, New Brit. Freshw. 
Aljf. 1894, p. 4 ; Roy & Bias. Scott. Desm. 1894, p. 255. 

A variety witb the lower interlobular incisions widely 
open, and the upper interlobular incisions narrowly 
linear; upper lateral lobes much smaller than the 
lower lateral lobes. 

Length loS/x; breadth 90 /x; breadth of isthmus 
27 ft. 

ScoTL.\ND. — Near the Spittal of Glen Shee, Perth ! 
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Var. depauperatum var. nov. (PL XXXIV, fig. 10.) 

A variety with the interlobular incisions very shallow 
and widely open ; polar lobe more rounded and lateral 
lobes very short. 

Length 140 /i ; breadth 63 jx ; breadth of isthmus 
17 ft. 

Ireland. — Near Glenties, Donegal! 

We mentioned the occurrence of this form in the ^ Alg. of 
N. Ireland/ 1902, p. 27. 

Note, — E. oblongum var. integrum Benn. Alg. N. Cornwall, 
1887, p. 16, t. 4, f. 18; Cooke, Brit. Desm. 1887, t. 66, f. 1 
(from Bennett) ; De Toni, Syll. Algar. 1889, p. 1088. Bennett's 
description of this form together with his bad figure make 
future identification of it impossible. The '^ protuberances " 
he mentions are such as are not found in any Euastrum of 
this group; neither is any form of E. oblongum known in 
which the polar lobe is entire. (Consult remarks under 
'^ E, crassum var. comubiense" p. 8.) 

6. Enastrum Didelta (Turp.) Balfs. 
(PL XXXV. figs. 3-7.) 

? ? Heterocarpella Didelta Turp. Aper<;u organograph. 1828^ p. 315, t. 13, 
f. 16. 

? ? Cosmarium fene$traium Corda, Almanach de Carlsbad, 1839, p. 243, t. 6, 
f. 29. 

Cotmarium Didelta Menegh. Synops. Desm. 1840, p. 219 ; Eiitz. Spec. Alg. 
1849, p. 174. 

Euawtrum Didelta (Turp.) Balfs in Ann. Mag. Nat. Hist, ziv, 1844, p. 190, 
t. 7, f . 2 o and h only ; Hass. Brit. Freshw. Alg. 1845, p. 381, t. 90, f . 8 ; 
t. 91, f. 11 ; Ralfs, Brit. Desm. 1848, p. 84, t. 14, f. 1 ; Arch, in Pritch, 
Infns. 1861, p. 729, t. 1, f . 23-25 ; t. 3, f . 61 ; Rabenh. Flor. Europ. 
Algar. Ill, 1868, p. 184 ; Delp. Desm. subalp. 1873, p. 105, t. 6, f . 2 ; 
Kirchn. AJg. Schles. 1878, p. 157 ; Wolle, Desm. U.S. 1884, p. 99, t. 29. 
f . 9-10 ; Cooke, Brit. Desm. 1886, p. 69, t. 34, f . 1 ; Hansg. Prodr. 
Algenfl. Bfthm. 1888, p. 205 ; De Toni, Syll. Alg. 1889, p. 1093 ; West, 
Alg. W. Ireland, 1892, p. 137 j Alg. Eng. Lake Distr. 1892, p. 723; Roy 
& Biss. Scott. Desm. 1893, p. 176; Nordst. Index Desm. 1896, p. 106 ; 
West & a. S. West, Alg. S. England, 1897, p. 483 ; Q. S. West, Varia- 
tions Desm. 1899, p. 382, t. 8, f . 13-19 ; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 61 ; Alg. N. Ireland, 1902, p. 28. 

E. Didelta var. Hnuatum Gay, Monogr. loc. Conj. 1884, p. 56, t. 1, f. 11. 

E. Didelta a. typicum Bacib. Nonn. Desm. Polon. 1885, p. 92. 

E. Didelta b. tatricum Bacib. I.e. t. 13, f. 3. 

Helierella fenestrata Kimtze, Bevis. gen. plant. 1891, p. 898. 

Cells moderately large, twice or rather more than 
twice as long as broad, deeply constricted, sinus 
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narrowly linear with a dilated extremity; semicells 
pyramidate with a truncate apex and sinuate margins, 
sometimes almost five-lobed ; basal angles broadly 
rounded, rounded-rectangular, or even retuse ; lateral 
margins with two hollows, sometimes slight and some- 
times fairly deep, often unequal ; apical part of cell 
standing out as a polar lobe, subtruncate at the apex 
with rounded angles, and with a deep linear incision in 
the middle ; semicells with three protuberances across 
the base and two across the middle. Side view of semi- 
cell elongate-pyramidate, basal angles subrectangular, 
somewhat wider above the base, then tapering upwards 
to the apex, which is truncate with rounded angles. 
Vertical view elliptical, with three protuberances on 
each side, the two upper protuberances which show in 
the middle of the lateral margin alternating with the 
three lower ones; polar lobe broadly elliptic. Cell- 
wall punctate. 

Zygospore globose, furnished with numerous, blunt, 
somewhat curved papillae. 

Length 130-195 /x; breadth 70-91 /x; breadth of 
isthmus 16-27 ft; thickness 42-45 /x; diam. zygosp. 
without papillae 73*6-86 /x; length of papillae 9-13 /x. 

England. — Cumberland ! Westmoreland (at 2,400 ft. 
on Helvellyn) ! (Ralfs). W. and N. Yorks ! Lancashire 
(zygospores from near Wrynose) ! Leicestershire 
(Roy). Wilts! Warwick (Wills). Surrey! Sussex 
(Ralfs). Kent! {Ralfi). Hants! (Ralfs). Devon! 
(Bennett), Cornwall! (Ralfs). 

Wales. — Fairly general ! 

Scotland ! General ! (Ro;/ ^* Bissett). Zygospores 
at Dalwhing near Aboyne, Aberdeen (Roy ^- Bissett). 
Common in Outer Hebrides I Orkneys ! 

Ireland. — Donegal ! ^layo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Zygospores from 
Carrick Mountain (Archer). Do^vn! Londondeny ! 

Geogr. Distnhntion. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Denmark. 
Bornholm. Finland. Poland (var). N. and S. Russia. 
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Faeroes. Greenland. India. Ceylon. Azores. United 
States. Paraguay. 

This is one of the most abundant of the large British 
species of Euastrum, and is subject to considerable variation 
in outward form. The sinuation of the lateral margins of the 
semicells varies very much, even in the semicells of the same 
plant. The form named " var. sinuatum " by Gay has there- 
fore no claim to rank as a distinct variety. The form named 
*^ var. tatricum '^ by Raciborski is based on an error in Ralfs' 
' British Desmids.' This is another species in which Ralfs 
failed to depict the surface protuberances correctly. The 
only protuberances on the semicell of any specimen of 
E. Didelta are three across the base, the middle one being 
immediately above the isthmus, and two across the centre. 

Monstrosities of this Desmid are not uncommon ; they have 
been figured by Archer in ^ Proc. Dubl. Nat. Hist. Soc.,' 1859, 
p. 208, 1. 1, f. 12 ; 'Nat. Hist. Rev.,' 1859, vi, p. 470, t. 33 ; by 
Bulnheim in 'Hewidgia,^ 1861, p. 52, t. 9, f. 6; and by West 
& G. S. West in 'Ann. Bot.,' xii, 1898, t. iv, f. 39. 

Some specimens possess a large scrobiculation beneath the 
two central protuberances ; this form has been named " forma 
scrobiculata Nordst.,'' and is fairly general in its distribution. 



7. Euastrum affine Ralfs. 
(PL XXXV, figs, 11, 12.) 

Eu€tstrum afine Balls in Ann. Mag. Nat. Hist, xiv, 1844, p. 191, t. 7, f . 3 ; 

Haas. Brit. Preshw. Alg. 1845, p. 382, t. 90, f. 9; Balfs Brit. Desm. 

1848, p. 82, t. 13, f. 3 ; Arch, in Pritch. Infus. 1861, p. 729 ; Babenh. 

Plor. Europ. Alg. Ill, 1868, p. 182 ; Cooke, Brit. Desm. 1886, p. 67, 

t. 38, f. 2; De Toni, Syll. Alg. 1889, p. 1091 ; West, Alg. W. Ireland, 

1892, p. 137; Alg. Eng. Lake Distr. 1892, p. 722; Boy & Biss. Scott. 

Desm. 1893, p. 175; Nordat. Index Desm. 1896, p. 40; West & G. S. 

West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 61 ; Alg. 

N. Ireland, 1902, p. 28. 
Helierella afinis Enntze, Bevis. gen. plant. 1891, p. 898. 

Cells of medium size, somewhat less than twice as 
long as broad, very deeply constricted, sinus narrowly 
linear with a dilated extremity ; semicells three-lobed 
with two intermediate lobules, sinuses between the 
lobes and the lobules deep and widely open ; polar lobe 
outstanding, anvil-shaped, with rounded angles and a 
convex apex, and with a median linear notch of some 

2 
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depth ; lateral lobes subquadrate, with rounded aiigles 
and retase sides; intermediate lobiJes mamillate and 
prominent ; semicells with a large protuberance within 
each lateral lobe, and with four in the centre, two small 
ones immediately alxive the isthmus, and two larger 
ones immediately above them. Side view of semicell 
subquadrate in the lower half, with retuse sides ; upper 
half pyramidate, with deeply retuse sides and a dilated, 
rounded-truncate apex ; intermediate lobule emar- 
ginate ; lateral lobes (at base) rhomboidal, with rounded 
angles and retuse sides. Vertical view elliptic, with 
four prominent protuberances along each side ; inter- 
mediate lobules emarginate ; polar lobe quadrate- 
oblong, sides slightly convex, poles deeply emarginate, 
Cell-wall punctate. 

Zygospore unknown. 

Length 98-1 1 7 /x ; breadth 53-64 fi ; breadth of 
isthmus 17-18 /a; thickness 35-38 ^. 

England. — Cumberland! Westmoreland 1 (Ralfs). 
W. and N. Yorks t Lancashire ! Surrey ! Sussex 
(Ralfs). Hants. (Balfs). Wilts I {Tatimi). Devon! 
{Bennett). Cornwall {Marqmiiid). 

Wales. — General in Carnarvonshire (Glyder Faeh 
at 2,200 ft.) ! Dolgelly, Merioneth (B'.i}fs). 

ScoTLASD. — General, but not abundant ! {Eo'j ^y 
Bissett). Out*r Hebrides 1 

Ireland. — Donegal ! JIayo ! Gralway ! Kerry 1 
Dublin and Wicklow (Arrhr^r). 

Gt-'ogi: Dlsti-ibitiion. — France. Germany. Norway. 
Sweden. Denmark. N. Russia. India. iJnited States. . 

E. affijie 13 a very characteristic species and cannot be 
easily confused with any other. The disposition of the surface 
protuberances and the form of the polar lobe at once dis- 
tinguish it from S. DiihUa. It often occurs in quantity in 
upland i9^)Afl(/iJ!ijn-bogs, anil is not infrequently associated 
with E. ampnllaceum. 

Nordstedt has described a "forma scrohiculata" of it, with 
a conspicuous central scrobic illation, but we have not observed 
this form from Britain. 



8. Euastmin ampuUaceum Ralfs. 
(PI. XXXV, tigs. 8-10.) 

Suiutrum aminiUaceum Ralf 3, Brit. D^eui. 1618, p. m, t. 13, f. 4, (EtualrH 

without mime agurdd in Ehsb. Brit. Freshw. Alg. 1645, t. 90, f. 11 

.\rch. in Pritch. Inftw. 1861, p. 7Ji9; Eabenh. Flor. Enrop. Algw C 

1B6S, p. ItUI ; Delp. Deem, aubalp. 1&73, p. lOl, t. tt, [. 3, 4; Eirclm- A] 

I Schlm. Ib78, p. 158 : Cooke, Brit, Desm. 1886, p. 88, t, 33, f. 3 ; Haaag, " 

■ Prodr. Algenfl. Bdhm. 18SM, p. 206 ; De Toui, Syll. Alg. 1889, p. 1091 : 

I West, Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lube Diatr. 180S, p. 

P 732; Boy k Bigs. Scott Desm. 1893, p. 175; Nordst. Index Desm. 1896, 

I p. 4*1 West 4 G. 8. West, Ug. 8. England, 1897, p. 483; Alga-fl, _ 

Torka. 1900. p. 61 : Alg. N. Ireland, 1902, p. 28. " 



Cells of medium size, a little more than 1^ times 
longer than broatl, very deeply constricted, sinus 
narrowly linear and dilated at the extremity ; semi- 
cells three-Iobed ; polar lobe cuneate and dilated, with 
rounded angles, apex convex with a deep and narrow 
median incision ; lateral lobes much larger than the 
polar lobe, triangular with rounded basal angles, 
superior margin of the l(?l:ies with a mamillate projection, 
which is sometimes reduced to a rounded elevation ; 
semicells with three protuberances across the base, the 
median one being emarginate, and with two across the 
centre, also with three conspicuous scrobiciilations dis- 
posed between the five protuberances. Side view of 
semicell elongate-py rami date, basal angles rectangular 
and basal part of margins slightly retuse, upper part 
of margins somewhat concave, apex rounded. Vertical 
view pointed -elliptic, with four protuberances on each 
side and a fifth between and beneath the two central 
ones ; mamillate projection of lateral lobes widely 
fmarginate ; polar lobe rectangular, with subacute 
angles and retu.se sides. Cell-wall finely scrobiculate. 

Zygospoi'e globose or ovoid-globose, ornamented 
with numerous mamillate pi-ojections. 

Length 93-110 /a; breadth 57— 59 jn ; breadth of 
isthmus 1-1-17'5/t; thickness 34-36^; diam. zygosp. 
without mamillate projections 54-72 fi ; length of 
mamillx 5-6'-i /a. 
^ E.Nf;i..»XD- — Cumberland ! Westmoreland! (Balfifj.t 
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W. and N. Yorks ! Lancashire ! Surrey ! Sussex 
(Ralfs). Kent {Ralfs). Hants! {Rolfs). Devon! 
{Bennett). Wilts ! Cornwall ! 

Wales. — General through Carnarvonshire (Glyder 
Fach at 2,200 ft.) ! Dolgelly, Merioneth {Ralfs). 

Scotland. — Sutherland ! , Ross ! , Inverness ! , Aber- 
deen ! , Kincardine ! , Forfar ! , Perth ! , Argyle, Arran, 
Fife ; zygospores near Cambus-o'-May, Aberdeen {Roi/ 
Sf Bissetf). Skye (with zygospores) ! Common in Outer 
Hebrides ! Orkneys ! 

Ireland. — Donegal ! Galway ! Mayo ! Kerry ! 
Dublin and Wicklow {Archei*). Down ! Antrim ! 

Geogr. Distnbution. — France. Germany. Hungary. 
Italy. Norway. Sweden. S. Russia. Faeroes. 
India (var.). United States. 

This species is generally distributed throughout the 
Sphagnum-hogs of the British Islands. The general outline 
in front view and the form of the polar lobe, particularly in 
the vertical view, are absolutely characteristic. We have 
examined many thousands of British specimens, and find the 
three scrobiculations in the centre of the semi-cells very con- 
stant, this being the reason we have included Nordstedt's 
"forma scrobiculata" with the type form. Ralfs did not 
accurately indicate the surface protuberances, and he remarks 
in his text that they were " indistinct/^ 



9. Euastrum sinuosum Lenorm. 
(PI. XXXVI, fig. 1.) 

Euastrum sinuosum "Lenormand, in herb." Ralfs, Brit. Desm. 1848,. 

p. 85 ; Lund. Desm. Suec. 1871, p. 20 ; Nordst. Alg. aq. dulc. et Char. 

Sandvic. 1878, p. 14; Cooke, Brit. Desm. 1886, p. 71, t. 34, f. 3 ; Nordst. 

Freshw. Alg. N. Zeal. 1888, p. 33 ; De Toni, Syll. Alg. 1889. p. 1098 ; 

B5rg. Desm. Brasil. 1890, p. 33, t. 3, f. 16 ; West, Alg. W. Ireland. 

1892, p. 138 ; Alg. Eng. Lake Distr. 1892, p. 723 ; Roy & Biss. Scott. 

Desm. 1894, p. 178 ; Nordst. Index Desm. 1896, p. 235 ; West & G. S. 

West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 61 ; Freshw. 

Chlorophy. Koh Chang, 1901, p. 168; Alg. N. Ireland, 1902, p. 28; 

Freshw. Alg. Ceylon, 1902, p. 148. 
Euastrum drculare Hass. var. /i Ralfs, Brit. Desm. 1848, p. 85, t. 13, f. 5 a,. 

6, and d. 
E. drculare C. Falesiensis Breb. Liste Desm. 1856, p. 122 (Ralfs, Brit. 

Desm. t. 14, f . 3 6 and c). 
E. drculare fi sinuosum Hansg. Prodr. Algenfl. Bdhm. 1888, p. 206. 
Helierella sinuosa Euntze, Revis. gen. plant. 1891, p. 899. 
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Cells small, about If times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated extre- 
mity ; semicells three-lobed ; polar lobe prominent and 
outstanding, quadrate-cuneate, angles rounded, apex 
truncate with a narrow median incision of some depth ; 
lateral lobes bilobulate, lobules rounded, separated by 
a widely-open sinus, the upper one not projecting so 
far out as the lower ; semicells with three protuberances 
across the base and two across the centre. Side view 
of semicell pyramidate with a quadrate base, upper 
part of lateral margins slightly retuse, apex rounded- 
truncate. Vertical view elliptic, with three protube- 
rances on each side, and the two central ones showing 
above and between them ; polar lobe oblong-rect- 
angular, poles retuso-emarginate. Cell-wall finely 
punctate, punctulations often scarcely visible. 

Zygospore unknown. 

Length 56-78 /i ; breadth 35-46 /i ; breadth of 
isthmus 9-15 /i; thickness 21-30 /x. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
W. and N. Yorks ! Lancashire ! Surrey ! Hants ! 
(Ralfs). Devon ! 

Wales. — Capel Curig, Snowdon, and Llyn-y-cwm- 
ffynon, Carnarvonshire ! 

Scotland. — General, but rare {Roy Sf Bissett). Rhi- 
conich and Loch Culag, Sutherland ! L. Luichart, 
Ross ! Outer Hebrides ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Dublin and 
Wicklow (Archer), 

Geogr. DistHhution. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Denmark. 
Poland. S. Russia. Faeroes. India. Ceylon (var.). 
Siam. Singapore. Java. Australia. New Zealand. 
Central Africa. Sandwich Islands. United States. 
Guiana. Brazil. 

Much confusion has existed concerning the nomenclature 
of this characteristic Euastrmn, It has been referred by 
many authors to ^^ Euastrum circulare Hass.'^ as a variety, 
but the latter species does not exist, HassalFs figure being 
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most probably a very erroneous drawing of Euastrum ansa- 
turn Ralfs. 

It is a variable species with regard to the depth of the 
sinuations of the margins, and for this reason we have included 
"var. Falesiensis Breb/^ as part of the type. 

The five protuberances, three basal and two central, some- 
times each possess a conspicuous central scrobiculation, and 
rarely, similar scrobiculations are found between the pro- 
tuberances. 

The zygospore of E. siniiosum var. simplex Mask, has been 
described and figured as " globose, with simple stout spines.'' 
Consult Maskell, 'Further Notes New Zeal. Desm.' 1888, 
p. 11, t. 1, f. 6. 

Var. reductum West & G. S. West. (PI. XXXVI, 

figs. 2, 3.) 

E. ainuosum var. reductum West & G. S. West, Welw. Afric. Freshw. 
Alg. 1897, p. 83 ; Desm. Singapore, 1897, p. 160, t. 8, f . 17 ; Freshw. 
Alg. Ceylon, 1902, p. 148. 

Cells somewhat smaller than in the type, polar lobe 
not dilated, lateral lobules less prominent ; in vertical 
view protuberances considerably reduced, and polar 
lobe quadrate-oblong without emarginate poles. 

Length 46-59 /x; breadth 24-32'5/x; breadth of 
isthmus 7'5-9'5/x; thickness 15-18 /x. 

England. — Thursley Common, Surrey ! 

Ireland. — Ballynahinch, Galway ! 

Geogr. Distnbvtion. — Ceylon. Singapore. W. Africa. 

10. Euastrum Jenneri Arch. 
(PI. XXXVI, fig. 4.) 

Euastrum circulare var. y Ralfs, Brit. Desm. 1848, p. 85, t. 13, f. 5 c. 

E. circulare var. Ralfsii Breb. Liste Desm. 1856, p. 122 ; Rabenh. Flor. 
Europ. Algar. Ill, 1868, p. 183 ; Cooke, Brit. Desm. 1886, p. 72, t. 34, 
f. 4; Nordst. Index Desm. 1896, p. 150; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 62. 

E. JenneH Arch, in Pritch. Infus. 1861, p. 730. 

This species differs from E. sinnosum in the broader 
polar lobes; in the larger lateral lobes, which are 
more quadrate, with equal lobules ; and in the surface 
protuberances, of which there are eleven, a basal row 
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of four, a median row of three, then a row of four 
across the upper part of the lateral lobes. Cell-wall 
punctate. 

Zygospore unknown. 

Length 72 fi ; breadth 45 ft ; breadth of isthmus 15 /x. 

England. — Westmoreland (Ralfs), Strensall Com- 
mon, N. Yorks ! 

Ireland. — Ballynahinch, Galway ! 

Geogr. Distinkiition. — France. United States. 

We have only seen this Desmid on two occasions and have 
not yet succeeded in obtaining side or vertical views. It 
may only be a variety of E. sinuosum, but this point cannot 
well be decided until the other views have been obtained. 

11. Eiiastrum aboense Elf v. 
(PI. XXXVI, figs. 5, 6.) 

EiMstrum aboense Elf v. Anteck. Finska Desm. 1881, p. 7, t. 1, f . 2 ; De 

Toni, SyU. Alg. 1889, p. 1103 ; Roy & Biss. Scott. Desm. 1894, p. 175 ; 

Nordst. Index Desm. 1896, p. 36; West & G. S. West, Notes Alg. Ill, 

1903. 
E. inerme (Balfs) Lund. var. aboense Bacib. Nonn. Desm. Polon. 1885, 

p. 92. 
Helierella ahoensis Eimtze, Bevis. gen. plant. 1891, p. 898. 

Cells small, about 1^ times longer than broad, 
very deeply constricted, sinus narrowly linear with 
a slightly-dilated extremity ; semicells pyramidate- 
rounded (faintly subrectangular), lateral margins sin- 
uate, with two shallow hollows and a somewhat broad 
rounded projection in between ; apex subtruncate with 
rounded angles and a narrow median incision ; semi- 
cells with a slight depressed protuberance above the 
isthmus and two others across the centre, also with 
11-13 conspicuous scrobiculations disposed more or 
less in a regular pattern across the broad part of the 
semicell. Side view of semicells quadrate at the base, 
with rounded angles and retuse sides ; upper portion 
shortly pyramidate with a rounded-truncate apex. 
Vertical view elliptic, with two slight protuberances 
in the middle of each side. 

Zygospore unknown. 
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Length 58-65 /i ; breadth 37-42 jx ; breadth of 
isthmus ll*5-13fi; thickness 24-25/1. 

Wales. — Capel Curig, and Llyn-y-cwm-ffynon, Car- 
narvonshire ! 

Scotland. — On Ben Muich Dhui, near Loch Etcha- 
chan, Aberdeen {Roy ^ Bissett). 

Geogr. Distribution. — Finland. 

E. ahoense differs from E, inerme in its slightly larger size, 
in the relatively greater width of the semicells, in the rounded 
basal angles, and in the scrobiculations on the front of the 
semicells. The small thickened protuberance which is situated 
just above the isthmus in the semicells of E. inerme, is repre- 
sented by a very slight protuberance in E, ahoense. The side 
and vertical views also differ slightly. It is a species rarely 
met with. 

12. Euastrom inerme (Ralfs) Lund. 
(PI. XXXVI, figs. 7, 8.) 

Euastrum elegant /3 inerme Balls, Brit. Deem. 1848, p. 89, t. 14, f . 7 e ; 

Rabenh. Flor. Europ. Alfjrar. Ill, 1868, p. 186; Kirchn. Alg. Schles. 

1878, p. 159 ; Hansg. Prodr. Algenfl. Bdhm. 1888, p. 207. 
Euastrum inerme Lund. Desm. Suec. 1871, p. 20, t. 2, f . 3 ; Cooke, Brit. 

Desm. 1886, p. 75, t. 35, f. 4; De Toni, Syll. Alg. 1889, p. 1103; West, 

Alg. W. Ireland, 1892, p. 139 ; Roy & Bias. Scott. Desm. 1893, p. 177 ; 

Nordst. Index Desm. 1896, p. 146 ; West & G. S. West, Alg. S. England, 

1897, p. 484 ; Alg. N. Ireland, 1902, p. 29. 
E. inerme a. Ralfsii Kacib. Nonn. Desm. Polon. 1885, p. 92. 
E. inerme c. Lundellii Racih. I.e. 
Helierella inermis Euntze, Revis. gen. plant. 1891, p. 898. 

Cells small, subelliptic in outline, about If times 
longer than broad, very deeply constricted, sinus nar- 
rowly linear with a slightly-dilated extremity ; semi- 
cells subpyramidate, basal angles obliquely truncate so 
that the widest part of the semicell is above the base ; 
lateral margins with two slight hollows, having a broad, 
rounded projection between ; apex slightly protracted, 
truncate, with a deep and narrow median notch; semi- 
cells with a small thickened protuberance in the middle 
immediately above the isthmus, having two small pro- 
tuberances across the centre and a large scrobiculation 
between them. Side view of semicell pyramidate with 
a subquadrate base; lateral margins slightly retuse 
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near the base and also towards the apex, with a 
scrobiculation showing at the middle of the margin 
on each side ; basal angles of semicell quadrate. 
Vertical view elliptic, with two protuberances on each 
side, and a third smaller one showing between and 
beneath them ; also with the scrobiculation between the 
central protuberances on each side. Cell-wall very 
finely punctate. 

Zygospore imknown. 

Length 50-62 jx ; breadth 30-40 jx ; breadth of isth- 
mus 7'5-13/Li; thickness 20-23*5 ft. 

England. — Loughrigg, Westmoreland (Bennett). 
Thursley Common, Surrey ! Dartmoor, Devon ! 

Scotland. — Sutherland ! , Ross ! , Inverness ! , Aber- 
deen ! , Kincardine, Forfar, Perth ! , Argyll, Arran 
(Roy Sf Bissett). Often abundant in the Outer Hebrides ! 

Ireland. — Loughs Clogher and Machugh, and near 
Glenties, Donegal ! Ballynahinch, Loughs Athry, 
Aunierin, and Derryclare, G-alway ! Glengariff, Adrigole, 
and Castletown, Kerry ! 

Geogr. Distribution, — Germany. Austria and Galicia. 
Italy. Norway. Sweden. Denmark. Poland. S. Russia. 
Faeroes. United States. 

E. inerme is a rare species in England and Wales, but often 
occurs in great abundance in the west of Scotland, the Outer 
Hebrides, and the west of Ireland. In these situations it is 
frequently associated with large numbers of E, ventricosiim. 

It is a species of definite and constant shape, with very 
characteristic markings, and it cannot well be mistaken for 
any other British species of the genus. Ralfs was greatly in 
error in associating it with Euastrum elegans, a species with 
which it has no close afiinity. 

13. Euastrum cuneatum Jenner. 
(PL XXXVI, fig. 9.) 

Euastrum cuneatum Jenner in Ealf s' Brit. Desm. 1848, p. 90, t. 32, f . 3 a ; 
Arch, in Pritch. Infns. 1861, p. 931 ; Rabenh. Flor. Europ. Algar. Ill, 
1868, p. 187 (formsB a et 5) ; Nordst. Norges Desm. 1873, p. 9 ; Cooke, 
Brit. Desm. 1886, p. 76, t. 34, f. 6 ; Wolle, Freshw. Alg. U.S. 1887, p. 37, 
t. 58, f. 12, 13 ; West, Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lake 
Distr. 1892, p. 723 ; Roy & Bias. Scott. Desm. 1893, p. 176 ; Nordst. 
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Indei Deem. 1896, p. 93; West & U. S. Weat, Alg. 8. Eaglond, 1897, 
p. 483 ; Algn-S. Torks. 19<.>0, p. 92 ; Alg. N. Ireland, 1902, p. 28. 

Belitrala tmitafa KunWe, B«vis. gen. plant. 18D1, p. 898. 

Euattmm euneaium forma pvactata Scamidle. Beitr. Algenfi. Eheioeb. u. 
Schwarawald, 1895, p. 80, 

Cells moderately large, more than twice as long as 
broad, deeply constricted, siuus narrowly linear with 
the extremity dilated; eeuiicells narrowly pyramidate, 
basal angles slightly rounded and often a little thick- 
ened, lateral margins almost straight (generally faintly 
sinuate), apical angles slightly rounded, apex truncate 
with a narrow and fairly-deep median incision ; semi- 
cells without protuberances, or with a very slight 
swelling mtiiin each basal angle. Side view of semi- 
cell ovate-pyramidate, apex truncately rounded. Ver- 
tical view broadly elliptic, lateral margins convex or 
very slightly triuudulate. Cell-wall finely scrobiciilate. 

Zygospore unknown. 

Length 96-l2Bfi; breadth 47-o9/Ji; breadth of 
isthmus 13-22^; thickness 42 /i. 

E^GL.v^'D. — Cumljerland ! Westmoreland ! {Bhuett). 
\V. and N. Yorks ! Lancashire ! Surrey ! Sussex 
(Siilfs). Hants {Bnnieff). 

Wal^js. — General throughout CaniaiTonshire ! Ffes- 
tiniog !, and Dolgelly (R-il/s), Merioneth. 

Scotland. — Sutherland, Ross, Inverness, Aberdeen ! , 
Kincardine, Forfar, PeithI, Dumfriesshire (/Aiy Sf 
BisHfif). Kirkcudbright ! Outer Hebrides ! 

Irelaxp. — Near Loughs Gleiitornan and Macgi-ath, 
Donegal ! Jar Connauglit and near Oug]iterard,Galwny ! 
Carrantnohill, Kerry! Dublin and Wicklow, (Arrher). 
Lough Fea, Londonderry ! 

Gf'ofjr. Disti-ihufioti. — France. Germany. Galicia in 
Austria. Norway. Sweden. N. Russia. Greenland. 
Auati-alia. New Zealand (var.). United States. 

This characteristic species is nfteu nbundant amongst sub- 
merged Sphaynum in assticiation with E. ampullactuvi, Cos- 
mnitnvi Ciicnrbita, Micraslerias truneata, EremoaphKra vifidt't, 
and other Algte. We do not know o£ any near relatives to 
E. runfatum. The broadly -truncate apices, pyramidat« semi- 
cells, and absence of protiiberancee arc all peculiar features. 
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The basal view of the eemicell given by Balfs {I.e. t, 32, 
f. 'ih] is incorrect. We Lave examined hundreds of specimens 
of this species and the vertical view is broadly elliptic, 
occasionally exhibiting the merest trace of three undulations 
along each side. 

14. Euaetrum ansatum Balfs. 
(PI. XXXVI, Bgs. 10-13.) 

fEuatlrum cire«iare Haaa. Brit. Fi^sbw. AJg. ISM. p. 383, t. 90, f. 5 
(fignrebad); Ralfs, Brit. Deam. 1848, p. 85, t. U, f . 3 a ( from Haasall ) ; 
Arch, in Prit<!h. Inhw. 1861, p. 729j Cooke, Brit. Deim. 18S6, p. 71, 
t. 34, f. 2 (trom Haasall or Ealfa) ; De Toni, SyU. Alg. 1889, p. 1097 ; 
WeBt,Alg. W. Ireland, 1892, p. 188; Alg. Eng, Lake Distr, la92,p. 723. 

E. aiiKttum BalfB, Brit. Dmid. 1848, p. 85. t. 14, f. 2 [Not E. antatum 
Ehrenb., 1832, which ie Connariiiw anintum (Ehrenb.) Babenh.]: Arch, 
in Pritcb. Inf na. 1861, p. 729 -, Land. Desm. Suec. 1871, p. 20 1 Kirclm. 
Alg. Schles, 1878. p. 158 ; Cooke, Brit. Desm. 1886, p. 70, t, 33. f. 5 : 
Bansg. Prodr. Algenfl. BShm. 1888, p. 206 : De Toni, Syll. Alg. 1888, 
p, 1096 ! West, Alg. W- Ireland, 1692. p. 138; Koy & Bi»». 8e<itt, Deaui. 
1893, p. 176; Nottlat, Indei Deam. 1896, p. 4*; West & G. S. West. 
Alg. S. England, 1897, p. 483; Alga-fl. Yorks. 1900, p. 62; Alg. N. 
Irelftnd, 1902, p. 28; Scott. Freshw. Plmikton, 1, 1903. p. 52.). 

CixmarHnn einvlart Katz. Spec. ilfe. 1849, p. 174. 

EHOltrvm circutare D. Haatallii Breb. LUte Deam. ll^;56, p. 122. 

Didymtdium (Evaitrum) aniatvm Beinach, Algenft. Fmnken, 18^7, p. 1^10. 

EuMtram Bai/iii Babenb. Flor. Europ. Algar. in, 1868. p. 184. 

E. antatum rar. ntbtahatum Delp. Deem, subalp. 1873, p. 103, t. 6, f. 35-30. 

BditTtllJi dreidarii Kuntze, Revia. gi?n, plant. 1891, p. 898. 

S. antata Euntze, I.e. 

Cells somewliat small, about t trice as long as broad, 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; semicells pyramidate with a broad base, 
basal angles rounded, lower part of lateral margins 
convex with a slight undulation above the basal angles, 
upper part of margins concave, apex rotundo-truncate, 
with a narrow and faii'ly deep median incision ; semi- 
cells with a slight protuberance immediately above the 
isthmus and two rather larger ones across the centre. 
Side view of semicell elongate-pyramidate, with a pro- 
tuberance just above the base on each side, upper part 
of margins concave, apex rounded. Vertical view 
elliptic, poles broadly triangular with rounded angles; 
with two protuberances in the middle on each side, and 
a third one between and beneath them ; polar lobe 
broadly elliptic-oblong. Cell-wall punctate, punctula- 
tions in vertical lines. 
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Zygospore globose, oi-namented with numerous 
bluntly-rounded (or abruptly-sharp-pointed) spines. 

Length 70-91 fi; breadth 32— i7/i; breadth of isth- 
mus 12-15/*; thickness 26-29 /t; diam. zygosp. with- 
out papillie 3S"4— oo'5/i; length of papillse 5—6*4^. 

Englaxd. — Cumberland ! Westmoreland I (Halfs). 
W., N., and E. Yorks ! Lancashire ! (Ral/s). Cheshii-e 
(Ral/s). Leicestershire {Soi/). Warwickshire (Wills). 
Gloucestershire (Rulf?). Surrey ! (Balfs). Sussex 
(R'tlfs). Kent! Hants! (Balfs). Devon! {Bennett). 
Cornwall! (Balfs). 

Wales. — General and abundant fat 2,200ft. on 
Glyder Fach, Carnarvonshire) ! 

IBEL.4NP. — General I 

Scotland. — General and abundant I (Boy ^ Biueti). 
Outer Hebrides ! Orkneys ! Shetlands ! Often in the 
plankton ! 

Geo(fi: Distnbtitioii. — France. Belgium. Germany. 
Austria and Galicia. Hungary. Italy. Norway. 
Sweden. Denmark. Bornhotm. Finland. N. and 
S. Russia. Faeroes, Iceland. Greenland. Central 
China. Japan. India. Ceylon. Burmah (var.) 
Siam. Singapore. Sumatra. Java. Australia (form). 
New Zealand. Madagascar. E. Africa. Azores. 
Sandwich Islands. United States. W. Indies (var), 
Brazil. Pai-aguay. 

E. aiisaUiiii is one of the most generally distributed of the 
British species of the genus. The " EuaHritm anantuvi" 
described by Ehrenberg in 1832 is a Cosmarium which is now 
known to occur in several parts of the world. The " Eifistrruti 
aitsatum" as known to all recent authors is the one originaJIy 
described by Ralfs in his ' British Desniids,' and therefore 
Ralfs must be regarded as the authority for this species. 

The Desmid partly described and tigured by Hassall under 
the name oi" Eua«lrui>i drctdare" is most probably a form 
of E. ait»atvm, as was pointed out by Lundell in 1871. 
Hassall's description, however, is so poor and his figure so 
bad, that certain identification is impossible. 

The zygospores observed by Roy appear to have differed 
somewhat from those we have ourselves observed. Roy 
describes the zygospores as furnished with numerous " short. 
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stout, abruptly-sharp-pointed spines/^ whereas we find them 
covered with short, stout, blunt papillae. 

The undulation at the sides of the semicells varies very 
much, so that we find it impossible to clearly define the " var. 
sublobatum" of Delponte. 

Var. pyxidatum Delp. (PI. XXXVI, figs. 14, 15.) 

E. ansatum var. pyxid<Uum Delp. Desm. subalp. 1873, p. 103, t. 6, f . 32-34 ; 
De Toni, Syll. Alg. 1889, p. 1097. 

Semicells almost three-lobed owing to the large 
development of the undulation above the basal angles, 
upper portion of lateral margins deeply sinuate, "polar 
lobe " subquadrate with rounded angles. 

Length 65-86 fi ; breadth 33-42 ft ; breadth of 
isthmus 12-14^; thickness 22-27 ft. 

Scotland. — " Common" (Roy ^Bissett). We find it 
very rare ! 

Ireland. — Galway ! 

Geogr. Distribution. — Poland. Italy. 

15. Euastrum obesum Josh. 
(PI. XXXVI, figs. 16, 17.) 

Euastrum ohesum Josh. Burmese Desm. 1886, p. 638, t. 23, f . 19, 20 ; De 
Toni, SylL Alg. 1889, p. 184 ; Nordst. Index Desm. 1896, p. 184 ; West 
& (jr. S. West, Alga-fl. Yorks. 1900, p. 62. 

HelxereUa ohesa Enntze, Bevis. gen. plant. 1891, p. 899. 

Cells of medium size, about twice as long as broad, 
deeply constricted, sinus narrowly linear; semicells 
pyramidate, with broadly-rounded basal angles, lower 
part of lateral margins convex, upper part slightly 
concave, apex widely subtruncate with rounded angles 
having a narrow median incision. Side view of semi- 
cell ovate-pyramidate, apex rounded. Vertical view 
broadly elliptical, lateral margins very slightly 
biundulate. Cell-wall smooth. 

Zygospore unknown. 

Length 50-111 ft; breadth 30-59 /x; breadth of 
apex 17-28 ft; breadth of isthmus 9-21 ft. 

England. — Mossdale Moor, Widdale Fell, N. Yorks 
(large specimens) ! 
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Geor/r. Distrihntioii. — lutiia. Burmah. Singapore 
(var.). Sumatra. Madagascar (var.). 

All the examples of this epedes which we have seen 
possessed a smooth cell-wall. Turner also fouud that Indian 
specimens had a smooth cell-wall ; his measurements are : — 
length 58-65/1; breadth 37-44;/; breadth of isthmus 16-17 ;i. 
Joshua describes the cell-wall as of " a faint flesh-coloar, 
sometimes indistinctly granulated." His original measure- 
inents are: — length 50-60 /it; breadth 30-35 n; breadth uf 
isthmus 9—15 ^u. 

It is distinguished from E. anauluin by its relatively-greater 
breadth and by the broadly-rounded basal part of the semi- 
cells. There is also an absence of the tongitudinal lines of 
punctulations which are such a characteristic feature of E. 

1 G. Euastnun pingue Elfv. 
(PL XXXVII, fig. ].) 

Eaattram gp, Axeh. in Q\iart. Journ. Jlicr. Sci. 1871, p. 93 (acconliny to 
Roy). 

Enatimm ptnifu* Elfv. Anteck. Finska Desm. 1881, p. 7, t. 1, (. 3 ; WoUp, 
Deam. U.S. 188i, p. 105, t. 27, f. 1-3 ; De Toni, Syll. A)g. 1889, p. lOfiH : 
B«y k Bisa. Scon. 'Desm. 1863, p. 177 -. Nordst. Index Deam. 1890, p. 201. 

B. Armtirongiannm Aruh. in Aon, Mug. Kat. Hi«t. 1S8S, p. 213. 

HeliercUa pinguu Kuntze, BevU. gen. pliutt. 1891. p. 899. 

Cells small, almost 1^ times longer than broad, very 
deeply constricted, sinus slightly open for more than 
half its length, then nan-owed ; semicells rounded- 
pyramidate, basal angles broadly rounded (faintly 
subrectangular) upper portions of lateral margins 
retuse ; apex couvexo-truncate, with a widely-open, 
shallow, median notch. Cell-wall scrobiculate ; scrobi- 
culations larger in the centre of the semicells, at the 
iipex, and at the basal angles, causing these parts of 
the cell-wall to appear rough on the surface ; with a. 
larger, somewhat in-egular scrobiculation in an excentric 
position near the centre of the semiceUs. Semicells 
with a small papilla at each basal angle at the beginning 
of the sinus ; also with a large granule in the middle 
and close to the isthmus. Side view of seraicell ovate, 
apex rounded, sides slightly retuse just below th« 
apex ; with a granule at each side at the base, close to 
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the isthmus. Vertical view elliptic, with rounded 
poles, slightly inflated in the middle on each side. 

Zygospore unknown. 

Length 56-60 fi ; breadth 40-41 fi ; breadth of apex 
19-21 /u ; breadth of isthm. 9-6-12 /u ; thickness 26-28 <u. 

Scotland. — Near Cambus-o'-May, Aberdeen; Grlen 
Clova, Forfar; Glen Coe, Argyll {Boy tj- Bissett). 
Khiconich, Sutherland ! 

Ikeland. — Connemara, Galway {Archer). 

Geogr. Distribution. — Finland. United States. 

17. Euastrum insigne Hass. 
(PL XXXVII, figs. 2-5.) 

Euastrum insigne Hass. Brit. Freshw. Alg. 1845, p. 21, t. 91, f. 2 ; Ealfs, 

Brit. Desm. 1848, p. 83, t. 13, f . 6 ; Arch, in Pritch. Infus. 1861, p. 729, 

t. 3, f. 12; Eabenh. Flor. Europ. Algar. Ill, 1868, p. 184; Kirchn. Alg. 

Schles. 1878, p. 158 ; Cooke, Brit. Desm. 1886, p. 69, t. 33, f . 4 ; Hansg. 

Prodr. Algenfl. Bdhm. 1888, p. 206 ; De Toni, SyH. Alg. 1889, p. 1092 ; 

West, Alg. N. Wales, 1890, p. 287 ; Alg. W. Ireland, 1892, p. 137 ; Alg. 

Eng. Lake Distr. 1892, p. 722 ; Roy & Biss. Scott. Desm. 1893, p. 177 ; 

West & G. S. West, Some N. Amer. Desm. 1896, p. 242 ; Nordst. Index 

Desm. 1896, p. 147 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; 

Alga-fl. Yorks. 1900, p. 62 ; Alg. N. Ireland, 1902, p. 28. 
Didymidium {EucLstrumJ insigne Keinsch, Algenfl. Franken, 1867, p. 130. 
Euastrum mammilloium Wolle in Bull. Torr. Bot. Club. 1883, p. 18, t. 27, 

f. 21 ; Desm. U. S. 1884, p. 102, t. 26. f . 14, 15 (figures bad) ; De Toni, 

Syll Alg. 1889, p. 1078. 
E. insigne b. typicum Eacib. Nonn. Desm. Polon. 1885, p. 92. 
E. insigne c. montanum Bacib. 1. c. t. 13, f. 1. 
HelierdZa insignis Kuntze, Bevis. gen. plant. 1891, p. 898. 
H, mammiUosa Kuntze, 1. c. p. 899. 
E-uastrum insigne var. elegans Schmidle Beitr. Alg. Schwarzwald. 1893, 

p. 105, t. 6, f . 7, 8. 
E. insigne var. mammiZlosum (Wolle) Turn. Freshw. Alg. E. India, 1893, 

p. 79. 

Cells of medium size, about twice as long as broad, 
deeply constricted, sinus widely open, narrowed towards 
the extremity ; semicells widely deltoid in the basal 
portion, then narrowed into a neck, which widens 
again into an obversely-deltoid apex, basal and apical 
angles rounded, frequently with an undulation on the 
margin just above the basal angle, apex truncate with 
a narrow median incision ; semicells with a large, sub- 
mamillate, downwardly-directed protuberance within 
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each basal angle, which projects over the edge of the 
siuus. Side rieu- of semicell elongate-pyi-amidate, 
angles at base subraamillate, lower part of sides convex, 
upper part of sides concave ; with a dilated apex, the 
angles of which are lihintlj mauiillate and upwardly 
directed. Vertical view oblong-rectangular, with a 
conical-mamillate protuberance in the middle of each 
truncate pole, lateral margins retuse in the centre; 
polar lobe in the form of an oblique cross, the four 
processes of which are raainilliform. Cell-wall scrobi- 
culate, scrobiculations larger at all the angles, the 
surfaces of which become rough {sometimes almost 
papillate). 

Zygospore unknown. 

Length 108-135/*; breadth 57-70/*; breadth of 
apes 29-37 ;i; breadth of isthmivs IS-lo'b fi; thick- 
ness 32-36 1). 

England. — Cumberland ! Westmoreland ! {Rul/i), 
Lancashire 1 W. and N. Yorks ! Surrey ! Hants. 
(Ralfs). Devon! (Deiuielt). 

Wales, — Common in Carnarvonshire (up to 2,200 ft. 
on Glyder Fach) and Mei'ioneth ! 

Scotland. — Sutherland!, Ross, Inverness I, Banff, 
Aberdeen !, Kincardine, Foi-far !, Perth !, Argyll, Arran 
{Bo;/ ^ Bisselt). Harris and Lewis, Outer Hebrides ! 

Ireland. — Glen Caragh, Cromaglouu, and Tore Mt., 
Kerry ! Pool near Lough Glentornan, Donegal I 
Dublin and Wicklow {Avchn'). 

Geogr. Disfnbntimi. — France. Germany. Austria 
andGalicia. Hungary. Norway. Sweden. Finland. 
Poland. Faeroes. United States. 

This species is often abundfini in mountain bogs and tlie 
boggy margins of mountain tarns, in which aituaiions it is 
commonly found amongst the leaves of a eubmerged form of 
Sphagnum nttipidatum. It exhibits considerable variation in 
the length of the " neck " and in the form of the basal angles 
of the semicells. These variations are connected b_v every 
intermediate state, so that it is impossible to clearly define 
such forms as "var. montanmn Racib." or "var. elega)i« 
Schmidle." The Dcsmid deecribed and figured by WoUe 
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from the United States as " Euastricm mammilloaum '' is a bad 
illustration of a form of E, insigne. The plant that Wolle 
figures as E. insigne is now known as E. orientale Turn. 
Wolle never appeared to clearly understand the nature of 
E nostrum insigne Hass. 



18. Euastrum intermedium Cleve. 
(PL XXXVII, fig. 6.) 

Euastrum intermedium Cleve, Sverig. Desm. 1864, p. 484, t. 4, f . 1 ; Lund. 

Deam. Suec. 1871, p. 21, t. 2, f. 4; De Toni, SyU. Alg. 1889, p. 1093 ; 

Eichler, Mat. flor. Miedz. 1893, p. 61 ; 1894, p. 130; Itoy & Biss. Scott. 

Desm. 1893, p. 177 ; West & G. S. West, Some N. Amer. Desm. 1896, 

p. 242, t. 14, f . 18, 19 (forma) ; Nordst. Index Desm. 1896, p. 148. 
E. insigne b. intermedium Eabexih. Flor. Europ. Algar. Ill, 1868, p. 184. 
Holocystis intermedia Benn. Freshw. Alg. Eng. Lake Distr. 1886, p. 8. 
HeliereUa intermedia Eontze, Bevis. gen. plant. 1891, p. 898. 

Cells smaU, almost If times as long as broad, deeply 
constricted, sinus widely open but narrowed at the 
extremity; semicells three-lobed, with a large open 
sinus between the polar and lateral lobes ; lateral lobes 
obtusely conical ; polar lobe somewhat anvil-shaped, 
angles acutely rounded, apex convexo-truncate with 
a narrow median incision ; semicells with two pro- 
tuberances across the middle of the basal half (between 
the two lateral lobes), and with two very small pro- 
tuberances on the polar lobe, one on each side of the 
median incision. Side view of semicell elongate- 
pyramidate, with a protuberance on each side near the 
base, lateral margins concave, and with a slight swell- 
ing on each side of the apex, which is rounded (or 
roimded-truncate). Vertical view elliptical, poles 
acutely rounded, with two prominent protuberances 
on each side near the middle; polar lobe elliptical, 
with two slight swellings on each side near the middle. 
Cell- wall smooth. 

Zygospore unknown. 

Length 54-68 (i ; breadth 31-40 fi ; breadth of 
apex 20-26 fi; breadth of isthmus 9-10 fi; thickness 
20-25 ft. 

England. — Cumberland (Bennett). 

3 
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Scotland. — Loch Inver, Sutherland!; Poole we, Ross; 
South Birsemore, Aberdeen; Glen Clova, Forfar; 
Arnbathie Loch, Perth; Glen Coe, Argyll {Roy & 
Bissett). Rhiconich, Sutherland! 

Oeogr. Distribution. — Norway. Sweden. Poland. 
Greenland. Ceylon (var.). Azores. United States. 

19. Euastrum Webbiaxiiim Turn. 
(PI. XXXVII, fig. 7.) 

Euastrum Wehhianum Turn. Freshw. Alg. E. India, 1808, p. 86 (fonusB 
major et minor), t. 22, f . 4 ; Tnm. Desmid Notes, 1808, p. 348, f . 4 
(forma m^jor). 

Cells rather small, about twice as long as broad, 
deeply constricted, sinus widely open but narrowed 
towards the extremity ; semicells subpyramidate, with 
concave sides, and projecting, subcorneal (slightly up- 
turned) basal angles, apex truncate with a narrow 
median incision. Cell-wall smooth. 

Forma minor : length 26-30 /x ; breadth 13-16 ft ; 
breadth of isthmus 4 ft. 

Forma major : length 58 ft ; breadth 28 ft ; breadth 
of isthmus 8 (i. 

England. — Sutton Park, Warwick (forma major^ 
Turner) . 

Geogr. Distribution. — N. India (forma minor). 

This small " Etcastnim" which has been but imperfectly 
described by Turner, appears to us as very probably two 
dislocated cells (each in an oblique position) from a filament 
of Desmidium Swartzii or some allied species. 

20. Euastrum Sendtnerianum Reinsch. 
(PI. XXXVII, fig. 8.) 

Enasimm Sendtnerianum Reinsch, Spec. Gen. Alg. 1867, p. 119, t. 21, 

f. C. II 1-6 ; De Toni, Syll. Algar. 1889, p. 1079. 
Didymidium (Euastrum) Sendtnerianum Beinsch, Algenfl. Frank. 1867, 

p. 135, t. 9, f. 4. 
Cosmarium (Eua^rum) Sendtnerianum Wolle in Bull. Torr. Bot. Club. 

1885, p. 3, t. 47, f. 30-31 ; Wolle, Freshw. Alg. U.S. 1887, p. 29, t. 57. 

f. 30, 31 ; Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 40. 
Helierella Sendtneriana Euntze, Bevis. gen. plant. 1891, p. 899. 
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Cells very small, about twice as long as broad, 
oblong-elliptic in outline, deeply constricted, sinus 
narrowly linear and dilated at the extremity; semi- 
cells semi'-elliptic, with four undulations up each side 
and an emarginate apex. Side view of semicell ovate- 
elliptic ; vertical view elliptic. Cell- wall smooth. 

Zygospore unknown. 

Length 23-27 fi; breadth 12-15 fi; breadth of 
isthmus 4 fi ; thickness 6-8 fi. 

Geogr. Distribution. — Germany. Galicia in Austria. 

The typical form of this species is unknown in the British 
Islands. Gutwinski gives as the measurements of his Austrian 
specimens: length 29 /u ; breadth 17 /x; breadth of isthm. 7 ji. 
The figure we give is exceedingly poor, but as it is an exact 
copy of Reinsch^s original, this could only be expected. 

Var. latius Roy & Biss. 

E. Sendtnerianum var. latius Boy & Biss. Scott. Desxn. 1898, p. 177; 
Nordst. Index Desm. 1896, p. 232. 

Larger than the type, with broader apices. 

Length 43*2 fi ; breadth at base of semicells 25*6 ft, 
at apex 19*2 ft. 

Scotland. — Near Den of Maidencraig, Aberdeen 
(Botf ^ Bissett). 

We are unacquainted with this variety and are unable to 
give a figure of it. 

2L Euastmin rostratum Ralfs. 
(PI. XXXVII, figs. 11-13.) 

Etuutrum rostratum Balf s in Ann. Mag. Nat. Hist. 1844, p. 192, t. 7, f . 5 ; 

Hass. Brit. Preshw. Alg. 1845, p. 382, t. 91, f . 8 ; Ralfs, Brit. Desm. 

1848, p. 88, t. 14, f. 6 ; Arch, in Pritch. Infus. 1861, p. 730, t. 1, f . 26 ; 

Cooke, Brit. Desm. 1886, p. 73, t. 35, f. 2 (figures partly copied from 

Ralfs, and bad) ; De Toni, Syll. Alg. 1889, p. 1099; ? West, Freshw. 

Alg. W. Ireland, p. 138 ; Roy & Biss. Scott. Desm, 1893, p. 177 ; 

West & G. 8. West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks, 

1900, p. 62. 
E. elegans b. rostratum Rabenh. Flor. Europ. Algar. Ill, 1868, p. 186. 
Helierella rostrata Kuntze, Revis. gen. plant. 1891, p. 899. 

Cells small, a little more than 1-| times longer than 
broad, very deeply constricted ; sinus narrowly linear, 
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dilated at the extremity aud slightly open outwards ; 
semicells siibpyraraidate in outline, more or less thi-ee- 
lobed ; polar lobe quadrate-cuneate, apex convex 
with a deep and open median notch, a short, blunt 
spine at each outer angle, and a thickening at each 
angle of the apical notch ; lateral lobes bilobulate, 
iippei- lobule rounded and submamilliform, or sub- 
qiiadrate and emarginate, upwardly directed, lower 
lobule emarginate or bluntly tridentate, horizontally 
disposed ; semicells with a large protuberance in the 
centre aboYe the isthmus, a large rounded wart, on 
each side of the apical incision and near the base of 
the polar lobe, a small wart within each lower lateral 
lobule, and one or two small granules within both 
upper and lower lateral lobules. Side view of semi- 
cell ovate-pyramidate, apex rounded, with a prominent 
protuberance on each side near the base, and a wart 
on each lateral margin half-way between the basal 
protuberance and the apex. Vertical view elliptic, 
vrith. angular poles and a large pratuberance in the 
middle on each side. Cell-wall smooth. 

Zygospore globose, furnished with simple, blunt 
spines. 

Length 39-49 ^ ; breadth 2-5-3o-5 /. ; breadtli of 
isthmus 6'5-8 fi; thickness 20-24/1. 

ExGLAND. — Westmoreland! (Rolfs). N.andE.Yorks! 
Lancashire ! Warwick (Wills). Sussex (Rnl/s). Hants 
(Benneft). Devou ! Cornwall ! (i?*?//^). 

Wales. — Capel Curig, Caraarvonshire (Roy). Dol- 
gelly, Merioneth (Rflfo). 

SciyrtAND. — General but scarce 1 (Roti ^ Bissctf). 

IitELAKD. — Mayo I Galway ! Kerry ! Dublin and 
Wicklow (Avrlwr). 

(U'uijr. IHMnbiition. — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. Bornliolm. 
Finland. Poland, N. Russia, Faeroes. Spitzbergen. 
Greenland. India. Ceylon. Burmah (var.). Aus- 
tralia (var.). New Zealand (var.). Madagascar (var.). 
I'nitcd States. 
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This is a somewhat rare British species with very distinctive 
characters, one of the most prominent being the large smooth 
protuberance in the centre near the base of each semicell. 
The large warts on either side of the apical incision, and near 
the base of the polar lobe, are also very characteristic, but 
were overlooked by Balfs. In fact, the description of this 
Desmid given by Ralfs is very incomplete, and has caused 
many observers to go astray with regard to the exact identity 
of E. rostratum. 

The Euastra figured by Wolle, ' Desm. U. S/ t. 27, figs. 8 
and 9, as " E, rostratum '' do not belong to this species. 

Note. — E. rostratum var. cumbricum Benn. Freshw. Alg. 
Eng. Lake Distr. II, 1888, p. 5, t. 1, f . 13. It is impossible 
to say with certainty that Bennett's variety belongs to 
E. rostratum. His figure is too crude and the apex of the 
semicell is most extraordinary. It would appear to differ 
principally in the uniformity of the lobulation and the widely 
excavated apex. Length 45-50 /x ; breadth 25 /i. 



22. Euastrum Tumerii West. 
(PI. XXXVII, figs. 9, 10.) 

" Euastrum sp. ad. E. denticulatum accedens " Nordst. Freshw. Alg. N. 

Zeal. 1888, p. 35, t. 3, f. 11 [E, denticulatum Mask., 1889, non Gay]. 
Euastrum TumeHi West Alg. W. Ireland, 1892, p. 141, t. 20, f. 18 

Nordst. Index Desm. 1896, p. 264; West & G. S. West, Alg. N. Ireland 

1902, p. 29. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated ex- 
tremity; semicells pyramidate, more or less three- 
lobed ; polar lobe short and very broad, oblong-rect- 
angular, lateral margins retuse, apical angles furnished 
with a short divergent spine, apex truncate, with four 
undulations and a narrow median incision ; lateral 
lobes bilobulate, both upper and lower lobules truncato- 
emarginate; semicells with a small tumour in the 
centre ornamented with a ring of granules. Cell- wall 
furnished with a number of granules within the polar 
and lateral lobes. Side view of semicell ovate pyrami- 
date, apex acute, with a truncate granulate protuber- 
ance near the base on each side. Vertical view elliptic, 
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poles acutely rounded, with a truncate granulate pro- 
tuberance at the middle on each side. 

Zygospore unknown. 

Length 39-50 (i ; breadth 28-33 fi ; breadth across 
polar lobe 20-23 fi ; breadth of isthmus 7-9 fi ; thick- 
ness 18-20 fi. 

England. — Hampsfell, Lancashire ! 

Scotland. — Rhiconich, Sutherland ! Aboyne, Aber- 
deen ! 

Ireland. — Near Glenties and Lough Nacally, 
Donegal ! Derryclare Lough, Galway ! 

Geogr, Distribution. — Australia. 

This species differs from E, denticulatum (Kirchn.) Gay in 
its larger size, in the form of the polar lobe, and in the 
bilobulate condition of the lateral lobes. 

23. Eaastmm spinosum Ralfs. 
(PI. XXXVII, figs. 14, 15.) 

Euastrum s^noium Balfs in Ann. Mag. Nat. Hist. 1844, xiv, p. 192, t. 7, 

f . 6 ; Hass. Brit. Freshw. Alg. 1845, p. 384, t. 91. f . 9. 
E. elegans (Breb.) Efitz. var. spinosum Ealfs, Brit. Desm. 1848, p. 89, t. 14, 

t7f'l; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 185; Kirchn. Alg. 

Schies. 1878, p. 159 ; Cooke, Brit. Desm. 1886, p. 74, t. 35, f. 5 ; Hansg. 

Prodr. Algenfl. B5hm. 1888, p. 252 ; West&G. S. West, Some N. Amer. 

Desm. 1896, p. 244, t. 14, f. 27. 

Cells small, almost If times longer than broad, 
deeply constricted, sinus narrowly linear ; semicells 
pyramidate, with convex sides which are gently sinuate, 
bearing one or two denticulations on the basal sinua- 
tion, and a short, upwardly-directed spine on each of 
the other two sinuations, apex rounded-truncate, with 
a rather deep and narrow median incision ; semicells 
with a quadriverrucose protuberance in the middle 
above the isthmus, a wart-like granule on each side of 
the apical incision, and a number of small granules oi- 
fine denticulations within the marginal sinuations and 
at the apex. Side view of semicell ovate-pyramidate, 
apex rounded, with a small emarginate protuberance 
at the base on each side, lateral margins undulate. 
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Vertical view elliptic, with pointed and denticulate 
poles, lateral margins granulate or denticulate, and 
with a broad emarginate protuberance at the middle 
on each side. 

Zygospore globose, furnished with numerous, rather 
bluntly-pointed spines. 

Length 28-38-5 /t; breadth 18-23 /t; breadth of 
isthmus 5'5-6*5ft; thickness 12"5-13'5 ft ; diam. 
zygosp. without spines 26-30 ft; length of spines 
7-5-9-6ft. 

England. — Cornwall (Balfs). 

Wales. — Dolgelly (Balfs). 

Ireland. — Dublin and Wicklow {Archet-). 

Geogr. DistribtUion. — Germany . Sweden. India. 
United States. Guiana. 

We think E. spinosum Ralf s possesses sufficiently distinctive 
characters to allow of its remaining as a distinct species. The 
gently-sinuate margins of the semicells, the absence of any 
trace of a " neck,'^ and the spines on the lateral margins, dis- 
tinguish it from ordinary forms of E. elegans. Ralfs also 
states that the zygospore possesses more slender and more 
numerous spines than that of E. elegans. 

The Euaatra figured by Wolle, ' Desm. U. S.' t. 27, figs. 4-7, 
as " E, apinoaum '' do not belong to this species. 

24. Euastrum bidentatum Nag. 
(PI. XXXVII, figs. 16-19.) 

Eitastrum bidentatum Nag. Gatt. einzeU. Alg. 1849, p. 122, t. 7 D, f. 1 a-/; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 62 ; Alg. N. Ireland, 1902, 

p. 29. 
E. elegans (Br6b.) Efitz. var. bidentatum (Nag.) Jacobs. Desm. Danem. 

1876, p. 191 ; BOrg. Bornholm. Desm.-fl. 1889, p. 143, t. 6, f . 2 ; Borge, 

Chlorophy. Norska Finiuark. 1892, p. 6 ; Boy & Biss. Scott. Desm. 1893, 

p. 176 ; B6re. Ferskv. alg. Ostgr5nl. 1894, p. 31 ; West & G. S. West, 

Alg. S. Eng&nd, 1897, p. 483. 
E. elegans (Br6b.) Kiitz. var. speciosum Boldt, Desmid. Grdnland, 1888, 

p. 9, t. 1, f. 10, 11 ; De Toni, Syll. Alg. 1889, p. 1102 ; Schmidle, Beitr. 

alp. Alg. 1895, p. 22. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated ex- 
tremity ; semicells subpyramidate, with . bilobulate 
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sides; lower lobule subrectaugulai-, sometimes emnr- 
ginate, and furnished with two or three sharp grauules ; 
upper lobule rounded or rounded-truncate, rarely 
emarginate, sometimes furnished with one or with two 
sharp granules; apes convex, sometimes slightly 
undulate, with a deep median notch, which may be 
somewhat open or closed, with a short, blunt spine at 
each apical angle, and usually with a thickening at the 
angles on each side of the apical incision ; semicells 
with a granulated protuberance in the centre above 
the isthmus (number and disposition of granules vari- 
able), "with a large granule below and on each side of 
the apical incision (sometimes absent), and with a few 
variously-disposed granules within the lateral lobules 
and the apex. Side view of semicell ovate, with a 
protuberance (usually emarginate) on each side near 
the base, and a granule on each side higher up on the 
lateral margins ; apex rounded and trideuticulate. 
Vertical view elliptic, with a protuberance (emarginate 
or trigranulate) at the middle on each side, poles 
furnished with acute granules or denticulations. 

Zygospore gloljose, furnished with numerous strong 
simple spines, most of which are curved. 

Length 51-61 /I ; breadth 32-39/1 ; breadth of apex 
25-29 /I ; breadth of isthmus irS-llfi; thickness 
21-23 /x; diam. of zygosp. without spines 40— i2-o /t ; 
length of spines 10-13 fi, 

England, — Westmoreland ! N. and W. Yorks I 
Lancashire ! Essex ! Oxfordshire 1 Surrey ! Kent ! 
Hants, (zygospores from the New Forest) ! Devon I 
Cornwall ! 

Waives. — General throughout Carnarvonshire (at 
2,200 ft. on Glyder Fach) ! 

^icOTLAND. — Common ! (Boij ^ Bissett). Outer 
Hebrides 1 Orkneys ! Shetlands ! 

Ireland. — General ! 

Geogr. Dtstyihiition. — Germany. Norway. Sweden. 
Denmark. Bornholm. Iceland. Greenland. Russia. 
United States. Brazil. 
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E, bidentatum Nag. is a species well differentiated from 
E. elegmia by its lobulate margins, its larger and more de- 
pressed apices, and its ornamentation. It is also larger than 
most forms of E, elegans, although it is connected with that 
species by E. elegans vsbjrr Novset Semliem and E. elegans var. 
omatunu 

It is generally distributed all over the British Islands, and 
retains its distinctive characters in a very constant manner. 
Almost the only variation met with is in the form of the lateral 
lobules and in the disposition of the surface ornamentation. 
The central protuberance varies much in the number and 
arrangement of its granules. The figures given by Nageli 
are fairly good in outline, but he does not indicate the 
markings which are always present on this species. 

Most probably the figure of E, elegatis in Ralfs^ ' Brit. 
Desm;,^ 1. 14, f. 7a, is a form of this species. 

25. Euastrum pictum Borg. 
(PL XXXVIII, fig. 1.) 

EiMstrum pictum fidrg. Desxn. Brasil. 1890, p. 34, t. 3, f . 19. 

Cells relatively small, a little more than 1^ times 
longer than broad, deeply constricted, sinus narrowly 
linear with a dilated extremity ; semicells subquadrate, 
three-lobed ; polar lobe short and much dilated, apex 
convex and undulate, with an open median incision, 
apical angles furnished with a short, strong spine; 
lateral lobes bilobulate, upper lobule small and fur- 
nished with two small teeth, lower lobule larger and 
furnished with three small teeth ; semicells in centre 
with a large granulate protuberance, and with smaller 
granulate protuberances within each lateral lobule and 
each half of the polar lobe. Vertical view elliptic, 
poles denticulate, and with a median granulated pro- 
tuberance on each side. 

Zygospore unknown. 

Length 72 n ; breadth 43 ij, ; breadth of isthmus, 
11 ^; thickness, 27 fi. 

Geogr. Distrihttioii. — Brazil. United States (var). 

Absolutely tjrpical forms of E, pictnm do not occur in the 
British Isles. Those already recorded (consult West, 'Alg. 
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W. Ireland,' 1892, p. 139), and others that we have seen, bear 
a striking resemblance to larg-e forms of E. hidentatiim Nag. 
They differ from E.}iiduvi in having the lateral teeth reduced 
to acute granules, and in the replacement of the special, 
granulated protuberances by single large grannies. They 
would be almost equally well placed under E. bidentatum, 
except for their size and additional protuberances. 

Length 79 fi; breadth 52 /i ; breadth of isthmus 14 ;i. 
(PI. 38, fig. 2.) 

Wales, — Moel Siabod and Llyn Ogwen, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! 

Ireland. — Lakes near Recess, Oorid and Arderry Loughs. 
Galway! Glen Caragh, Lough Guitane, Castletown and 
Carrantuohill, Kerrv! 



26. Euastniin divaricatum Lund, 
(PI. XXXVIII, figs. 3, 4.) 

Euaiirum divaricatum Lund. Desm, Biu>c. 16TI, p. 21. t. ij, f. Gi ? Wolle, 
Deam. U. 8, 1884, p. 104, t. 2«, f. 18-19; De Tolii, SyU. Alg. 189B. 
p. llOOiTurnor, Freshw, Alji;. E. ladin, 18fla, p. 84, 1. 11, f. 22, Eichler, 
Mat. flor. Ueidse, 1S04, p. 13U. 

Belierilla divaricata Enittze, Revia. gen. plant. 1S91, p. SfC. 

Cells small, 1^ times longer than broad, very deeply 
constricted, sinus narrowly linear ^Hth a dilated 
extremity ; semicells subtriangular, rapidly attenitated 
to the convexo-tnmcate apex, more or less tlii-ee-lobed ; 
polar lobe very broad, rectangular-oblong, each apical 
Rngle furnished with a small spine, median incision 
deep and open ; lateral lobes bilobulate, upper lolmles 
widely triangular and roimded, lower lobules truncate- 
rounded, furnished with a denticulation at the entrance 
to the sinus and with a horizontal or upwardly- 
diverging spine ; semicells with a protuWrance in the 
middle above the isthmus, biverrucose, triverrucose, or 
granulate, with a large rounded granule on each side 
of the apical incision at the base of the polar lobe, and 
with about four granules within the lateral margins 
and two within the apex. Side view of semicell ovate, 
apex furnished with a small spine, and with a granulate 
or emarginate protuberance at each side near the base. 
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Vertical view elliptic, with a spine at each pole, and a 
granulate or emarginate protuberance at the middle on 
each side. 

Zygospore unknown. 

Length 36-45 fi; breadth 31-36 (i; breadth of 
isthmus 6-7 fi; thickness 16-19 fi. 

Scotland. — Glen Coe, Argyll {Roy and Bissett). Loch 
Iron Sineur, Perth! [J. Murrat/). Rhiconich, Suther- 
land ! 

Geogr. Distrihiitimi. — Austria and Galicia. Norway. 
Sweden. Denmark. Poland. N. Russia. India (var.). 
United States. West Indies and Brazil (var.). 

This is a very rare species in the British Islands and has 
essentially a western distribution. 

27. Euastrum dubium Nag. 
(PI. XXXVIII, figs. 5-8.) 

Euastrum hinale Balfs, Brit. Desm. 1848, t. 14, f . 7 d. 

E. duhium NSg. (>att. eing. Alg. 1849, p. 122, t. 7 D, f . 2 ; Nordst. Index 

Desm. 1896, p. 113. 
E, lohulaium Br^b. Liste Desm. 1856, p. 124, t. 1, f . 4 ; West & G. S. West 

Alg. Notes II, 1900, p. 290 ; Alga-fl. Yorks. 1900, p. 63 ; Alg. N. Ireland, 

1902, p. 29. 
E. elegans (Br6b.) Kiitz. var. lohulatum (Breb.) Jacobs. Desm. Danem. 

1875, p. 191. 
E. hinale (Tnrp.) Ehrenb. var. rotundata Istvanffi, Diag. praev. Alg. nov. 

Hangar. 18^, p. 236 (according to Istvanffi). 
E. ero8um Lund. var. notahUe West, Alg. Eng. Lake Distr. 1892, p. 723, 

t. 9, f . 17 ; West & G. S. West, Alg. S. England, 1897, p. 484. 

Cells very small, 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a slightly- 
dilated extremity ; semicells truncato-pyramidate, five- 
lobed ; polar lobe short, oblong-rectangular, apex trun- 
cate with a narrow median incision, apical angles 
furnished with a small conical granule ; upper lateral 
lobes rounded ; lower lateral lobes very slightly larger 
than the upper ones, rounded, obliquely truncate, or 
sometimes slightly emarginate ; semicells with two 
granules within the apex, one on each side of the 
notch, with two faint granules within each basal angle, 
often with a faint granule below the apical notch, and 
with a slight trace of a smooth central protuberance. 
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Side view of semicell ovate-oblong, apex acutely 
rounded, very slightly dilated on each side at the base- 
Vertical view elliptic-oblong, poles acute, and with a 
very slight swelling (sometimes absent) at the middle 
on each side. 

Zygospore unknown. 

Length 26'5-33/jt; breadth 19-21 /x; breadth of 
isthmus 4-6 /jt; thickness 10-12*5 /x. 

England. — Westmoreland! N., W., and E. Yorks! 
Lancashire ! Lincolnshire ! Essex ! Wilts ! Surrey ! 
Devon ! Cornwall ! 

Wales. — Bogs above Capel Curig, Glyder Each at 
2,200 ft., near Llyn Idwal, Y Foel Eras, and Rhyddu, 
Carnarvonshire ! 

Scotland. — G-eneral ! {Roy Sf Bissett). Up to 3,500 ft. 
on Lochnagar, Aberdeenshire ! Common in the Outer 
Hebrides! Orkneys! Shetlands! 

Ireland. — Donegal ! Mayo ! Galway 1 Kerry ! Dublin 
and Wicklow {Archer). Down ! 

Geogr. Distnbution. — Erance. Norway. Sweden. 
Denmark. Italy. 

We gave full reasons for considering Euastrum erosuni var. 
iwtabile as identical with E, lobulattim Breb. in the 'Journal 
of Botany/ 1900, p. 290, and in the 'Alga-flora of Yorkshire,' 
p. 63. We also think that E. lohulatuni is correctly identified 
with Nageli's E, duhuim, which was described seven years 
previously. Nageli's fif^ures are not good, but there can be 
no question that they represent the same plant as that 
described and figured by Brebisson under the name of 
E, lobulatum. 

It is a widely distributed species and is found in the boggy 
districts of every part of the British Islands. 

It is easily distinguished from E, hinale by its relatively 
greater length, its equal lobulation at the sides, and by the 
markings on the semicells. 

Var. angUcanum (Turn.) nob. (PI. XXXVIII, fig. 9.) 

Euastrum angUcanum Turn. Desm. Notes, 1893, p. 343, fig. 6. 

Apex of semicells convexo-truncate, apical incision 
open ; with a few scattered granules within the lateral 
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lobes, and with five granules arranged on a central 
protuberance. 

Length 36 ft ; breadth 22 ft ; breadth of isthmus 6 ft. 

England. — Trelleck Common, Monmouth (Turner). 

Var. cambrense (Turn.) nob. (PI. XXXVIII, fig. 10.) 

EtMstmtm eamhrenae Tom. Desm. Notes, 1893, p. 343, f. 1. 

Upper lateral lobes furnished with a short, upwardly- 
directed spine ; with six granules forming a ring on the 
central protuberance. 

Length 32 ft ; breadth 20 fi ; breadth of isthmus 5 fi ; 
thickness 9*5 ft. 

Wales. — Near Dolbadam Castle, Carnarvonshire 
(Turner). 

Var. Snowdoniense (Turn.) nob. (PL XXXVIII, 

fig. 11.) 

Euastrum Snowdoniense Tom. Desm. Notes, 1893, p. 343, f. 2. 

Cell- wall of lateral lobes and polar lobe thickened at 
the margin ; apical notch open ; with three small pro- 
tuberances (?) forming a triangle in the centre of the 
semicell. 

Length 31 ft ; breadth 20 ft; breadth of isthmus 6*5 ft. 

Wales. — Snowdon, Carnarvonshire (Turner). 

28. Euastrum erosum Lund. 
(PI. XXXVIII, figs. 12, 13.) 

Ewutrum ero9um Lund. Desm. Suec. 1871, p. 22, t. 2, f. 6 ; Cohn, Desm. 
Bongo. 1879, 1. 11, f . 12 ; Cooke, Brit. Desm. 1886, p. 77, t. 35, f . 12 ; De 
Toni, SylL Ala, 1889, p. 1072; West, Alg. aq. dulc. Lusitan. 1892, 
p. 1601 ; Boy & Biss. Scott. Desm. 1893, p. 176 ; Nordst. Index Desm. 
1896, p. 119; West & G. S. West, Alga-fl. Yorks. 1900, p. 63. 

Helierella erosa Enntsse, Revis. gen. plant. 1891, p. 898. 

Cells very small, l^lf times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
somewhat hexagonal, the base broader than the re- 
maining sides, angles rounded, lower portions of lateral 
margins paraUel and retuse, upper portions converging 
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towards the apex, and retuse, apex truncate and 
retuso-emarginate. Side view of semicell quadrate- 
rectangular, with attenuated poles which are S-crenu- 
late. Vertical view subrectangular, with slightly 
convex sides, poles broadly truncate and S-crenulate. 
Cell- wall smooth. 

Zygospore unknown. 

Length 32-39 ft; breadth 20-23 /i; breadth of isth- 
mus 7*5-8*5/ul; thickness 11-16 /ut. 

England. — Westmoreland (Bissett). IVIickle Fell, 
N. Yorks ! Hants, Devon, and Cornwall (Bennett). 

Wales. — CapelCurig and Pen-y-gwrydd, Carnarvon- 
shire (Rofj). 

Scotland. — Ross, Inverness !, Aberdeen, Kincardine, 
Forfar, Perth, Argyll and Arran (Roy ^ Bissett). 

Ireland. — Dublin and Wicklow (Archer). 

Geogr. Distrihtttion. — Germany. Portugal. Norway. 
Sweden. India (form). Central Africa. United States. 

E, erosuvi differs from E. dubium in the character from 
which the species derives its name, viz., the crenulated poles 
of the side and vertical views. It is also less lobed, with a 
less deep apical incision, and is completely destitute of any 
granulation on the surface. 

29. Euastmin pulchellum Br^b. 
(PL XXXVIII, figs. 14, 15.) 

Euastrum pulchellum Breb. Liste Desm., 1856, p. 124, t. 1, f. 5 ; Arch, in 
Pritch. Infiis., 1861, p. 730; Rabenh. Flor. Europ. Algar. Ill, 18GS, 
p. 186; De Toni, Syll. Aljf. 1889, p. 1106; Boy. & Bias. Scott. Desm. 
1893, p. 177; Nordst. Index Desm. 1896, p. 211; West & G. S. West, 
Al^pv-fl. Yorks, 1900, p. 63 ; Alg. N. Ireland, 1902, p. 29. 

Helierella pulchella Kimtze, Revis. gen. plant. 1891, p. 899. 

Cells small, about 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a slightly- 
dilated extremity ; semicells more or less three-lobed, 
with a shallow sinus between the lobes; polar lobe 
widely rectansrular-oblong, apex truncate with a deep 
and narrow median incision, apical angles funiished 
with a short diverging spine; lateral lobes rounded 
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quadrate, ornamented with 6-8 acute granules (3-4 
marginal) ; semicells with a triverrucose protuberance 
in the centre above the isthmus, a large rounded 
granule on each side of the apical incision, and often 
a small granule at each angle of the apical incision. 
Side view of semicell ovate-oblong, with an emarginate 
protuberance at each side near the base, and a rounded 
granule at each side near the apex, apex rounded and 
furnished with a spine. Vertical view oblong, with 
rounded denticulate poles, and an emarginate protu- 
berance in the middle on each side. 

Zygospore unknown. 

Length 37--40 fi; breadth 28-33 fi; breadth of 
isthmus 7-8 n ; thickness 19-20 /u. 

England. — Bowness, Westmoreland! Riccall Com- 
mon, E. Yorks ! New Forest, Hants ! Tremethick Moor, 
Cornwall ! 

Scotland. — Sutherland!, Ross, Aberdeen, Kincar- 
dine, Forfar, Perth, Argyll (Boy Si' Bissett). Harris and 
Lewis, Outer Hebrides ! 

Ireland. — Dungloe, Loughs Gartan and Machugh, 
Sproule's Lough, Donegal ! Lough Derryclare and 
Oughterard, Galway ! 

Geogr, distribution. — France. 

Brebisson's figure of E, pulchellum is a very poor one and 
is inaccurate in its details. We find the species scarce but 
widely distributed in the British Islands. 

Perhaps the figure given by Wolle/Desm. U. S/ t. 27, f. 9, 
of E. rostratum belongs to this species. 

Var. retusum nov. var. (PI. LXIV, fig. 17.) 

Lateral lobes less protuberant, broader, and slightly 
retuse on their outer margin, with the upper angles 
emarginate ; polar lobe with a convex apex and with 
the median notch widely open. 

Length 40 fi; breadth 26 fi; breadth of isthmus 
7-5 ft. 

England. — Bowness, Westmoreland ! 
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3D. Euastrum elegans (Bi'l^I;.) Kiit?.. 
(PI. XXXVIII, figs. 10-21.) 

Heleroearpelta elegant Breb. in Cheral. microscop. et usage, Parid, ISSM, 

p. T2 (name only). 
Cotniariuni eUgatit BrJb. in Menegh. Syuops. Desm. 1B40, p. 222, 
Euaalnuit tltgant (Breb.) Kutz. Fhycol. germ. 184S, p. 13a ; Rolfs, Brit. 

Desm. 1848, p. 89, t. 14, t. 7 h, c, and d ; Arch, in Pritch. Infns. 18(11, 

p. 730! Babenh. Flor. Enrop. Alffar III, 1868, p. 180-, Cooke Brit 

De*m. 1886, p. 74, t. 35, f. 3 ; De Toni, Syll. Alg. 1889, p. IIOI ; West, 

Alg. W. Ireland. 1892, p. 139; Boy. & Bias. Scott. Deam. 189a, p. 17(); 

Nordat. Index Desm. 1896, p. 116; West & G. S. West, AIs. S. EngUud. 

1897, p. 483 : Algn-fl. Yorks. 19U0, p. 63 ; Alg. N, Ipelond, 1902, p. 2S -. 

Scott. Freahw. Plankton, I, 1903, p. 525. 
E. elegant from decUvii Seinsoh. Spec. Gen. A^. 1867, p. 134, t. 20, t. 

D III 1-3. 
DidytnidiMtn {Ewutrvm) eltgani Beinsch, AIkohS. Frank. 1807, p. 136. 
Euatlmm elegant a. lypitttm Kirchn. Alg. Schles. 1878, p. 159. 
E. dtelivt Roy in Bates' Flora Leicestersliire. 1886, p. 35. 
E. elegant rar. Limd«Uii latranS, Ding. prsr. Alg. nov. Hungar. 18ST, 

p. 236 (RaUa Lc. fig. 7 fc and c). 
Htlierella elegant Euntze, Bevis, ^n. plant. 1891, p. 898, 

Cells very small, about 1^ times longer than broad, 
deepl}' constricted, sinus narrowly linear; semicella 
ovate-pyramidate, basal angles suiirectangular, retiise- 
emarginate, above with the sides concave, superior 
angles apiculate, apex strongly convex (or broadly 
rounded) with a deep and iiaiTow median incision ; 
semicells with a triverrucose or a granulate protu- 
berance in the centre above the isthmus, the rest of 
the cell-wall generally smooth. Side view of semicell 
ovate, with a truncately-rounded apex, and an emar- 
ginate protuberance on each side above the base. 
Vertical view elliptic, with acute poles, and an emai'- 
ginate protuberance in the middle on each side. 

Zygospore globose, furnished with simple acute 
spines. 

Length 29-36-5 fx; breadth 19-22 ijl; breadth of 
isthmus 5"8-7 fx ; thickness 10-1 -i'-i n ; diam. of zygosp. 
without spines 20-29 fi ; length of spines 7'a-9'o ^. 

England. — Cumberland ! Westmoreland ! (Ual/s). 
W., N., and E. Yorks ! Lancashire ! Cheshire (Salfg). 
Leicestershire (^o_'/). Essex ! Warwick ( WiUif). 
Gloucestershire (Ralfs). Surrey! {littl/s). Sussex 
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(Ralfs). Kent ! Hants (zygospores from New Forest) ! 
(Ralfs). Devon! Cornwall! (Ralfs). 

Wales. — Generally distributed ! 

Scotland. — Generally distributed ! zygospores at 
Slewdrum, Aberdeen {Roy Sf Bissett). Outer Hebrides ! 
Orkneys 1 Shetlands ! 

Ireland. — Common. 

Geogr. distribution. — France. Germany. Galicia and 
Austria. Hungary. Sicily. Norway. Sweden. Den- 
mark. Bomholm. Finland. N., Central, and S. Russia. 
Faeroes. Nova Zembla. Spitzbergen. Greenland. 
Siberia. Japan. India (var.). New Zealand (var.) 
Madagascar (var.). E. and Central Africa. Azores. 
United States. West Indies. Brazil. Argentina. 

E. elegans is one of the most widely-distributed British 
species of the genus. It can always be recognised by its 
broadly-rounded apices with a deep median incision, and by 
the truncate-retuse basal angles. It is a small smooth species 
with a well-marked central protuberance, which is usually 
split into three warts. 

The zygospore occurs frequently and is covered with simple, 
blunt spines. 

Var. pseudelegans (Turn.) no6. (PI. XXXVIII, figs. 

22, 23.) 

Euasirum psexidelegans Tom. New and Hare Desm. 1885, p. 935, t. 15, 
f. 8; De Toni, SyU. Alg. 1889, p. 1102; West, Alg. N. Wales, 1890, 
p. 287. 

Helierella pseudelegana Eiintze, Bevis. gen. plant, 1891, p. 899. 

Basal angles of semicells broadly rounded, with a 
number of depressed granules within the margins and 
near the centre of the semicells. 

Length 40 ft; breadth 25*5 fi; breadth of isthmus 7 fi. 

Wales. — Capel Curig, Carnarvonshire. 

Geogr. Distribution, — United States. 



Var. Nov® SemU» Wille. (PI. XXXVIII, figs. 24, 25.) 

E. elegans subsp. Nova Semlise Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 32, 
t. 12, f. 8. 

Cells slightly larger than in the type ; semicells with 

4 
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obliquely-truncate or acutely-rounded basal angles, 
and witn an undulation between the basal angle and 
the upper apiculation ; central protuberance triverru- 
cose or granulate; semicells sometimes with a few 
granules within the marginal undulations. 

Length 36-5-53 /i ; breadth 22-5-34 /i ; breadth of 
isthmus 3-8-9 ft; thickness 15-24 /x. 

ScoTLAKD. — Near Tarbert, Harris, Outer Hebrides I 

Ireland. — Slieve Donard, Down ! 

Geogr. Distinbution. — Nova Zembla. 

Var. omatum West. (PL XXXVIII, fig. 26.) 

E. elegans var. omatum West, Alg. Engl. Lake Distr. 1892» p. 723, t. 9, f . 9 ; 
West & G. S. West, Some N. Amer. Desm. 1896, p. 244. 

Cells slightly larger than in the type ; basal angles 
furnished with a granule and also with one just within 
the margin, with an undulation between the base and 
the upper apiculation on each lateral margin ; with six 
large rounded granules in the centre of the semicells 
near the base (in 2 series of 3) and with one on each 
side of the apical incision. 

Length 45-47 fi ; breadth 28-29 fi ; breadth of 
isthmus 8-10 /ul; thickness 14-17-5 /x. 

England. — Harrop Tarn, Cumberland ! Stickle Tarn 
and Bowness, Westmoreland ! 

Wales. — Glyder Fach, Carnarvonshire ! 

Scotland. — Glen Shee, Perthshire ! 

Geogr. Distnhntlon. — United States. 

This is a very characteristic variety differing materially 
from other forms of E, elegans in the six central granulejs. 

Var. omithocephalum (Benn.) noh, (PI. XXXVIII, 

fig. 27.) 

E. omithocephalum Benn. Freshw. Aljf. Eng. Lake Distr. 18S6, p. 9, t. 1, 
f. 12 ; ax)ke, Brit. Desm. 1886, p. 78, t. 35 (after Bennett) ; De Toni, 
Svll. Alg. 1889, p. 1107; Benn. Freshw. Alg. Hamps. and Devon, 
1890, p. 7. 

Helkrella omithocephala Kuntze, Revis. gen. plant. 1891, p. 899. 

Cells somewhat larger than in the type : almost 
twice as long as broad, basal angles rounded and 
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laterally expanded, with an undulation between the 
base and the upper apiculation on each side. 

Length 57 /x ; breadth 30 /i. 

England. — Loughrigg, Westmoreland (Bennett). 
New Forest, Hants (Bennett). 

31. Euastnim binale (Turp.) Ehrenb. 
(PI. XXXVIII, figs. 28, 29.) 

Heterocarpella hinalis Turp., 1820; Aper<;u organograph. 1828, p. 315, 
t. 13, f. 17 (figure bad) ; Kiitz. Syn. Diat. 1834, p. 598. 

Cosmarium hinale (Turp.) Menegh. Synops. Desm. 1840, p. 221. 

Euaatrum hinale (Turp.) Ehrenb. Berlin. Monatsber. 1840, p. 208 ; Hass. 
Brit. Freshw. Alg. 1845, p. 384, t. 91, f . 4-5 ; Ralfs, Brit. Desm. 1848, 
p. 90, t. 14, f . 8 h, e, and h ; Arch, in Pritch. Infus. 1861, p. 730 ; Rabenh. 
Flor. Europ. Algar. Ill, 1868, p. 186; Lund. Desm. Suec. 1871, p. 22, 
23 ; Delp. Deem, subalp. 1873, p. 107, t. 6, f. 9-10 ; ? Wolle, Desm. U. S. 
1884, p. 107, t. 27, f. 23, 24; Cooke, Brit. Desm. p. 75, t. 35, f. 6 a-d; 
Hansg. Prodr. Algenfl. Bdhm. 1888, p. 207, 262 ; West, Alg. W. Ireland, 
1892, p. 139; Alg. Eng. Lake Distr. 1892, p. 723; Roy & Biss. Scott. 
Desm. 1888, p. 176 ; Nordst. Index Desm. 1896, p. 59 ; West & G. S. 
West, Alg. S. England, 1897, p. 484 ; Alga-fl. Yorks. 1900, p. 64 ; Alg. 
X. Ireland, 1902, p. 29. 

Didymidium {EiMgtrum) binale Beinsch, Algenfl. Frank. 1867, p. 138. 

Euastrum hinale a. typicum Kirchn. Alg. Schles. 1878, p. 159. 

Helierella hinalis Euntze, Bevis. gen. plant. 1891, p. 898. 

Etuutirum hinale forma a. minrUa Turn. Freshw. Alg. E. India, 1893, p. 81 
t. 10, f. 50(Ealf8l.c.f. 8e). 

E. hinale forma b. ventricosa Turn. I.e. p. 81 (Ealfs, I.e. f . 8 b). 

Cells minute, about 1^ times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
subpyramidate, basal angles broadly rounded, entire, 
upper part of lateral margins concave; apex broad 
and truncate, retuso-emarginate in the middle, upper 
angles dilated to form a minute apiculus. Side view 
of semicell ovate, apex acutely rounded, with a slight 
protuberance near the base on each side. Vertical 
view elliptic, poles acute, with a small, rounded pro- 
tuberance at the middle on each side. Cell- wall smooth . 

Zygospore globose, furnished with simple, somewhat 
blunt spines. 

Length 15-30 ft; breadth 12-5-21 /ut; breadth of 
isthmus 3-8*5 ft; thickness 9-13 ft; diam. zygosp. 
without spines 20-26 fi ; length of spines 5-7 ft. 

England. — Cumberland! Westmoreland ! (Rolfs). 
W., N., and E. Yorks (zygospores from Widdale Fell, 
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N. Yorks) ! Lancashire ! Cheshire (Boy). Leicester- 
shire (Roy). Warwick (Wills). Gloucester {Rolfs). 
Surrey! (Rolfs). Sussex {Rolfs). Hants! {Rolfs). 
Devon! Cornwall! {Rolfs). 

Wales. — General and abundant (up to 2,700 ft. on 
Glyder Fawr, Carnarvonshire) ! 

Scotland. — General and abundant ! {Roy ^ Bissett). 
Up to 3,500 ft. on Lochnagar ! Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — Abundant ! 

Geogr. Distribution. — France. Germany. Galicia 
and Austria. Hungary. Italy. Portugal. Norway. 
Sweden. Denmark. Bornholm. Finland. N. and 
S. Russia. Faeroes. Iceland. Nova Zembla. Spitz- 
bergen. Greenland. Siberia. India. Ceylon. Siam. 
Singapore. Australia. New Zealand. Madagascar. 
Central and E. Africa. Sandwich Islands. United 
States. W. Indies. Brazil. Patagonia. 

E. binale is generally distributed all over the British Islands, 
and numerous varieties of it exist. The semicells of the type- 
form possess rounded and entire basal angles, and the apex is 
truncate and slightly retuse-emarginate in the middle. Forms 
of E. binale should never be confused with forms of E, elegans 
on account of the very different apices. In E. elegans the 
apex is broadly rounded with a deep median incision, but in 
E, bi^iale the apex is truncate and retuse in the middle. 

Forma minor West. 

E. binale forma mitior West, Desm. Maine, 1888, p. 340; Deem. Mass. 
1889, p. 19, t. 3, f . 24 ; Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland. 
1892, p. 140; West & G. S. West, Alg. S. England, p. 484. 

Cells very minute, about half the average size of the 
type. 

Length 10-12 fi; breadth 7'5-ll (rarely to 12) fi. 

England. — Adel Bog, W. Yorks, and Pilmoor, N. 
Yorks ! Puttenham Common, Surrey ! 

Wales. — Capel Curig, Carnarvonshire ! Ffestiniog, 
Merioneth ! 

Ireland. — Not uncommon ! 

Geogr. Distribution. — United States. 
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Forma secta Turn. (PI. XXXVIII, fig. 30.) 

E. hinale forma d. secta Turn. Freshw. Alg. E. India, 1893, p. 81, 1. 10, 
f . 35, 39, 47 ; t. 11, f . 6. [ » E. hinale forma c. lobis basalibus sinuato- 
bilobnlatis Lund. Desm. Suec. 1871, p. 23 ; E. hinale Balfs, l.c. t. 14, 

f. 8c.] 

Basal angles of semicells truncato-retuse (or sinuato- 
bilobulate). 

Length 20-28 fi; breadth 16-21 /ut; breadth of 
isthmus 6-8 fi. 

England. — ^Westmoreland ! W. and N. Yorks ! 
Lancashire ! Surrey ! Hants ! Devon ! Cornwall ! 

Wales. — Capel Curig and Llyn-y-cwm-ffynon, Car- 
narvonshire ! 

Scotland. — General! {Boy ^' Bissett). 

Ireland. — General, but scarce ! 

Geogr. Distribution. — Norway. Sweden. India. 

Forma hians West. (PL XXXVIII, fig. 33.) 

E. hinale forma hians West, Alg. W. Ireland, 1892, p. 140, t. 20, f. 14 
West & G. S. West, Obs. on Conj. 1898, t. 4, f . 38 ; Alga-fl. Yorks. 1900, 
p. 64. 

Basal angles of semicells subacute, obliquely truncate 
towards the sinus. 

Length 11-16 /i; breadth 10-12*5 fi; breadth of 
isthmus 2'5-3'5 ft ; thickness 6-7 /i. 

England. — Near Cockley Beck, Lancashire ! Keigh- 
ley Moor, W. Yorks ! Skip with Common, E. Yorks ! 
Dartmoor, Devon ! 

Ireland. — Ballynahinch and Lakes near Recess, 
Galway ! Near Foxford, Mayo ! 

Geogr. Bistrihutimi. — Germany. Ceylon. 

Forma Gutwinskii Schmidle. (PI. XXXVIII, 

figs. 31, 32.) 

E. hinale forma, Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 73, t. 3, f . 25. 
E. hinale forma Qutvoinskii Schmidle, Alg. Geb. Oberrheins, 1894, p. 552 ; 

Lappmark Stlsswasseralgen, 1898, p. 44. 
E, hinale forma, Schmidle, Beitr. Algenfl. Rheineb. u. Schwarzwald. 1895, 

p. 79, t. 1, f . 13, 14. 
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Basal angles of semicells trinndulate or slightly 
tricrenate. 

Length 22-29 fi; breadth 14-20 fi; breadth of 
isthmus 4-8-5*5 /x; thickness 11-12 fi; diam. zygosp. 
without spines 27-29 fi ; length of spines 3'8-9'5 fi. 

England. — Helvellyn, Westmoreland ! Mossdale 
Moor, Widdale Fell, N. Yorks (with zygospores) ! 

Scotland. — Moidart, Inverness ! Rhiconich, Suther- 
land ! Near Kirkwall, and Hoy, Orkneys ! 

Wales. — Bog below Llyn Idwal, Carnarvonshire ! 

Ireland. — Near Foxford, Mayo I 

Geogr. Distnbittion. — Germany. Galicia in Austria. 
Lappmark in Sweden. 

Var. retusum West. (PI. XXXVIII, fig. 34.) 

E. binale var. retusum West, Alg. £ngL Lake Distr. 1892, p. 723, t. 9, f. G. 

Basal angles of semicells obliquely truncate-retuse ; 
apex broadly truncate-retuse; cell- wall finely granu- 
late-punctate: central protuberance broadly rounded 
and ^nulate. 

Length 27 fi ; breadth 21 fi ; breadth of isthmus 8 fi ; 
thickness 12 /x. 

England. — Kirk Fell, Westmoreland ! 

Var. elobatum Lund. (PI. XXXVIII, fig. 35.) 

E. hinale var. elobatum Lund. Desm. Suec. 1871, p. 28, t. 2, f. 7 ; Cooke, 
Brit. Desm. 1886, p. 76, t. 35, f. 8; Liitkem. Desm. Attersees, 1893, 
p. 659; West & G. S. West, Alg. S. England, 1897, p. 484; Alga-fl. 
Yorks. 1900, p. 64 ; Alg. N. Ireland, 1902, p. 29. 

E. elobatum (Limd.) Eoy & Biss. Scott. Desm. 1893, p. 176. 

Cells hexagonal ; semicells pyramidate, apices as in 
type, lateral margins with a median undulation between 
the l)ase and the apex. 

Length 21-28 fi; breadth 15-5-20*5 ft; breadth of 
isthmus 4-5 fi ; thickness 1 1 /ut. 

England. — Bassenthwaite Water and Borrowdale, 
Cumberland ! Helvellyn and Brothers Water, West- 
moreland ! Penyghent, W. Yorks ! Strensall Common, 
Mickle and Cronkley Fells, N. Yorks ! Riccall Common, 
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E. Yorks ! Near Cockley Beck, Lancashire ! Esher 
West-end Common, Surrey ! 

Wales. — Bethesda, Capel Curig, and Snowdon, 
Carnarvonshire ! Ffestiniog and Dolgelly, Merioneth ! 

Scotland. — Loch Inver, Sutherland ; Poolewe, Ross ; 
near Alford, Ballater and Aboyne, Aberdeen (Roy Sf 
Bissett). Ben Chiurn, Glas Maol, and Craigan Lochan, 
Perth ! 

Ireland. — Dungloe, Lough Nacung and Glentornan, 
Donegal ! Ballynahinch and Derryclare Lough, Gal way ! 

Geogr. Distribution. — Austria. Norway. Sweden. 
Poland. United States. 

Note. — Euastrum Lundellii Benn. Fresh w. Alg. Engl. Lake 
Distr. 1886, p. 9, t. 1, f. 13. (Helierella Lundellii Kuntze.) 
Bennett stated that this plant was the same as E. binale var. 
elobatum Lund., but his figure certainly disproves this state- 
ment. We have never seen anything approaching Bennett^s 
figure and doubt very much if his plant could have belonged 
to the genus Euastrum. 

Var. subelobatum West. (PL XXXVIII, fig. 36.) 

E. hinale subsp. subelobatum West, Alf^. W. Ireland, 1892, p. 140, t. 20, 
f. 15; Weat & G. S. West, Alga-fl. Yorks. 1900, p. 64. 

Cells somewhat hexagonal ; semicells with truncate- 
emarginate basal angles and an undulation on each 
lateral margin between these angles and the apex; 
side view of semicell subrhomboid with rounded angles 
and undulate sides; vertical view rhomboid-elliptic 
with rounded angles and undulate sides. 

Length 26 ft ; breadth 1 8 /ut ; breadth of isthmus 5 fi ; 
thickness 12*5 /i. 

England. — Oughtershaw Tarn, W. Yorks ! Baugh 
Fell, Cronkley Fell, and Craydale Moor, N. Yorks ! 

Ireland. — Lough Aunierin, Galway ! Lough Gui- 
tane, Kerry. 

This variety is at once distinguished from var. elobatum by 
the truncate-emarginate basal angles of the semicells. The 
side and vertical views also differ in outline. It is a very 
uncommon variety, but perhaps it has been overlooked. 
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32. Euastrum denticulatum (Kirclm.) Gay. 
(PI. XXXIX, figs. 1-4.) 

fuditntni biaale var. fi BaUe. Brit. Deaui. 1848, t. 14. f. 8 a and /. 

E. hinate b. diHliaUatum Eirchn. AAg. SohleE. 18T8, p. 159 ( Cooke. Brit. 

Deam. 1886, p. 70, t. 35. t. 7 -, K&uag. Prodr. Afeenfl. Bi>hni. Ihsh. 

p. SG2. 
E. ainomunt Gfty. Mono^. loc. Couj. 1864, p. 63, t. 1, f. T. 
E. denHenlatKm (Kirchn.) Gay, Note Conj. du midi de Fmnce. 1884. 

p. 33S; West, &lg. W. Ireland, 1892, p. 140; Alg. Ena. Lake Distr. 

1802, p.723[ Roy & Bigg. Soott. Desm. I8fi3, p. 176; West & O. 3. 

West, Alg. Madag. 1895, p. 53. t. U, f. 15, 10; Nordat. Index Desin. 

1896, p, 100 ; Weat & Q. S. West. Welw. Afric. Freshw. Alg. 1897, p. 84 ; 

Alg. S. Ei^land, 1897, p. *8*i Alga-fl. Yorka. 1900, p, 84; Chlorophy. 

Eoh Chang, 1901, p. 85; Alg. tf. Ireland, 1902, p. 29 ; Scott. Fredbw. 

Plankton, I, 1903, p. 525, 
Btlierella KirrhntH Kuati*. Kevis. gen. plant, 1891, p. 898, 

Cells very small but rather variable in eize, about 
1^ times as long as broad, very deeply constricted, 
sinus narrowly linear with a dilated extremity; semi- 
cells subqiiadrate or subpyramidate, almost ti-apezoid, 
basal angles rounded or subrectangular, furnished with 
a number of granules or denticulations, upper part of 
lateral margins concave, apical part of semicell pro- 
tracted, broadly rectangular, upper angles furnished 
mth an acute granide or short spine, apex truncate 
with a slight median notch (sometimes only retuse- 
emarginate) ; semicells with a granulated central pro- 
tuberance, and a number of granules or denticulations 
within the basal angles and the apex. Side view of 
semicell ovate, with an acute apex, and an emarginate 
or granulated protuberance at each side near the base. 
Vertical view elliptic, poles acute, with an emarginate 
or granulate protuberance at the middle on each side. 

Zygospore unknown. 

Length 13-26 fi; breadth 11-5-21 fi; breadth of 
isthmus 3'5-6'5 /x; thickness 7'5-14 p. 

Englanh. — Cumberland ! Westmoreland ! W., X., 
and E, Yorks ! Lanca.shire ! Surrey 1 Kent ! Hants ! 
(lioii). Devon 1 Cornwall ! 

Wales. — Frequent through Carnarvonshire (up to 
2,200 ft. on Glyder Fach) ! Dolgelly, Merioneth ! 

ScoTL.\ND, — Generally distributed! (H"i/ ^* Uivselt). 
freneral in the Outer Hebriiles ! Orkneys 1 Shetlands ! 
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Ireland. — Donegal ! Mayo ! Galway ! Kerry ! Down ! 
Armagh! Londonderry! 

Geogr. Distnbutioii, — France. Germany. Galicia 
and Austria. Norway. Sweden. Bornholm. Finland. 
N. Eussia (var.). Iceland. Greenland. Central China. 
Ceylon. Siam. Singapore. Java. Australia (var.). 
New Zealand. Madagascar (var.). E. and Central 
Africa. Azores. United States. West Indies. 
Brazil (var.). 

This species is generally distributed and often abundant. 
It varies much in size and in the form of the basal angles, 
but always retains its distinctive features. We have made 
no attempt to classify the numerous forms which exist. 

Var. granulatum West. (PI. XXXIX, fig. 5.) 

E. dentieulatum var. grantdatum West, Alg. W. Ireland, 1892, p. 141, t. 20, 
f. 17. 

Superior angles of semicells without an acute tooth ; 
cell-wall finely granulate all over the surface. 

Length 18 ft; breadth 18 fi; breadth of isthmus 
4 ft ; thickness 9 ft. 

Ireland. — Ballynahinch, Galway ! 

33. Enastrum minutissimum twh. 
(PI. XXXVIII, fig. 37.) 

Euastrum exUe Tom. Desm. Notes, 1893, p. 346, f. 21 [not E. exile Josh. 
1886]. 

Cells very minute, almost t^ace as long as broad, 
deeply constricted, sinus narrowly linear ; semicells 
oblong-pyramidate, basal angles rounded, lateral mar- 
gins retuse, apex rounded, with a median, somewhat 
open notch. Side view of semicell ovate-pyramidate, 
apex rounded, lateral margins retuse. Cell-wall 
smooth. 

Zygospore unknown. 

Length 15 ft; breadth 8 ft; breadth of isthmus 3 ft; 
thickness 4 ft, 

Wales. — Snowdon, Carnarvonshire {Turner). 

We have never observed this minute species, but Lave been 
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compelled to give it a new name owing to the existence of a 
Burmese Euastrum which was described by Joshua in 1886 
as E, exile, 

34. Euastrum incavatum Josh. & Nordst. 
(PI. XXXIX, figs. 6, 7.) 

EyAastrum incavatum Josh. & Nordst. in Wittr. & Nordst. Alg. Exsic. no. 
H57, 1884, c. fig. xylogr ; Josh. New and Bare Desm. 1885, p. 33, t. 254, 
f. 1 ; De Toni, Syll. Alg. 1889, p. 1076 ; West, Alg. N. Yorks. 1889, 
p. 292 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 65. 

Helierella incavata Kuntze, Revis. gen. plant. 1891, p. 898. 

Cells small, If times longer than broad, very deeply 
constricted, sinus narrowly linear; semicells pyra- 
midate from a dilated base, basal angles rounded or 
somewhat obliquely truncate, gradually attenuated to 
the apex, which is dilated, upper part of lateral margins 
retuse, apical angles acute and horizontally subapicu- 
late ; apex convex, suddenly and deeply retuse in the 
middle ; semicells with a small tubercle within each of 
the basal and apical angles. Side view of semicell 
ovate. Vertical view elliptic. Cell-wall smooth. 

Zygospore unknown. 

Length 35-43 fi; breadth 20-24 fi; breadth of 
isthmus 4*5-6 /ll; thickness l-t-lG/ut. 

England. — Mickle Fell, N. Yorks ! 

Geofjr. Distribution, — United States. W. Indies 

(Jamaica). 

We have only observed this small species on one occasion. 
It is sharply defined by reason of its relatively great length 
and its peculiar apex. 

'^5. Euastmin montanum West & G. S. West. 

(PI. XXXIX, figs. 8, 9.) 

Cosmarium Meneghinii Breb. forma, Boldt, Desmid. Grdnland, 1888, p. 13, 

t. 1, f. 15. 
C. Meneghinii forma Boldtii West, Alg. Eng. Lake Distr. 1892, p. 726. 
C. Subreinschii Schmidle var. Boldtiana Scnmidle in Flora, 1894, p. 90, 

t. H, f . 8 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 80 ; Alg. N. Ireland, 

1902, p. 36. 
Euastnim montanum West & G. S. West, Freshw. Alg. Ork. and Shetl. 1905, 

p. U (sop.), t. 1, f. 11, 12. 

Cells very small, a little more than 1^ times longer 
than l)road, deeply constricted, sinus narrowly linear 
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witli a somewhat dilated extremity ; semicells oblong- 
rectangular, lateral margins convex and biundulate, 
the upper undulation larger than the lower one ; apex 
slightly protracted, truncate and emarginate in the 
middle, apical angles rectangidar. Side view of semi- 
cell ovate, with a rounded protuberance on each side near 
the base. Vertical view elliptical, with a rounded pro- 
tuberance at the middle on each side. Cell- wall amooth. 
Zygospore unknown. 

Length 20--l-27/i; breadth 15-6-20 /i; breadth of 
apex i0-8-l-i-3 fi; breadth of isthmus 3'5— i'8 fi; 
thickness ll'5-l-l"5ft. 

England. — Scawfell Pike, Cumberland ! Helvellyn 
iind Blea Tarn, Westmoreland I Hawkshead, Lan- 
t-ashire ! Keighley Moor, W, Yorks ! Bog near 
\Viddale Beck, and Snaizeholme Fell, N. Yorks ! 

Wales. — Bog above Capel Curig lakes, Glyder Fach 
(at 2,200 ft,), Llyn-y-cwm-ffynon, and Llyn Teyrn on 
Snowdon, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland 1 Clova, Foi-far! 
Crianlarich, Perth ! Moidai-t, Inverness ! W. of Kirk- 
wall, Orkneys! 

liiELA.sri. — Poisoned Glen and Lough Nacimg, Done- 
gal ! Acliill Island, Mayo ! Near Oughterard, Galway ! 
Carrantnobill, Kerry 1 

Gi-ofji: Diiiiribution. — Bernese Alps, Greenland. 
We always find this Binall Destnid as an inhabitant uf 
upland districts, and it retains its characters very constantly. 
li has been known for some time past as Coamanum Sub- 
Teijischii var. Boldtiana JSchmidle, differing from typical 
C. Siibreinscliii in the larger and broader central protube- 
rances, in the relatively wider and more angular apices, and 
in the apical notch. 

Considering that so far as is known typical C. Subi-eiitscini 
(ii)e» not occur in the British Islands, whereas the Desmid in 
question is widely distributed and of constant character, we 
think there is every reason for its specific separation. Not 
oTily do we think it is better regarded as a separate species, 
but we regard the distinct apical emargvvdion, accompanied 
by a large central protuberance, as characters which must 
place it in the genus Eunntruiu.. 
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The Bpecific name " Boldtii" could not be used as it has 
already been utilised by Schmidle for a species occurring in 
Germany, Russia, and Greenlaud. 



30. EuaBtrum pectinatum Breb. 
(PL XXXIX, figs. 10-12.) 

Hettrocarptlla pectinata Etrfb. in Cheval. lUicroscop. et uaage, Parid. 

1&39, p. 272 (n&tne only). 
Coimarium pectinatum Brob. in Manegb. Synops, Deam. 1840, p. 32i. 
Euadmm ptctinatvm Breb. in Balfs' Brit. Desm. 1B48, p. 56, t. 14. f. 5 a. 

b,d-/; Arch, in Pritch. Infos, 1S61, p. 730, t,2,f. 10, 80 ; Rabenh. Flor. 

Europ. Algar. Ill, \ms, p. 180; Kirchn. Alg. Scbles. 18T8, p. laO; 

Cooke, Brit. Deam. 1886. p. 72, t. 34, f. 5 ; Haitsg. Prodr. Algenfl. Buhm. 

188S, p. 20* ; De Toni, Syll. Alg. 1S89, p. 1068 ; West. Alg. W. Ireland. 

18S2, p. 188, t. 24, f. 7 ; Alg. Eng. Lake Distr. 1692, p. 728 ; Koy & Bias. 

Soott. Deam, 1898. p. 177 1 Nordst. Indes Desm. 1896, p. 197 1 West 4 

G. S. West, Alff. S. England, 1S97, p. 483 ; Alga-fl. Yorks. 1900, p. 65 i 

Alg. N. Ireland, 1902, p. 28 -, Soott. Preshw. PlankCon, I, 1903, p. 525. 
Didynifctium (Ctutitrum} pettinatum Reinacli, Algenfl. Frank. 1667, p. 123. 
Euattrum pectinaium forma typiea Boldt. Desmid. GrCnlond, 1888, p. 6, 
Htliertlla ptctinata Eiuitze, Bevig, gen. plant. 1891, p. 809. 

Cells of medium size, about 1^ times as long aa 
broad, deeply constricted, sinus narrow and generally 
slightly open; semicells three-lobed ; polar lobe dilated, 
anvil-shaped, angles rounded, apex convexo-truncate 
and slightly retuse in the middle ; lateral lobes sub- 
quadrate, deeply retuse at the outer margin, angles 
acutely rounded ; semicells with three large protube- 
rances across the broadest part, and with two pro- 
tuberances within the polar lobe (one on each side). 
Side view of semicell widely inflated below, then con- 
stricted and widening out into a dilated subtruncate 
apex ; angles of polai- and lateral lobes bilobulate. 
Vertical view elliptic-oblong, poles bimamillate, with 
three large rounded-conical protuberances on each side ; 
polar lobe elliptic oblong, poles bimamillate, and with 
two rounded-conical protuberances at each side. Cell- 
wall finely punctJit^ (sometimes almost smooth). 

Zygospore globose or oblong-ellipsoid, furnished 
with many elongated, blunt papillre. 

Length 69-73 /a ; breadth 44-47 ;* ; breadth of polar 
lobe 32-35 fi ; breadth of isthmus 1 1'5-12 /* ; thickness 
33-3(1 (x; diam, of globose zygosp. without ]mpill» 



52-57 [t; length of oblong zygosp. 50-73 ^; breadth 
35-40 ft; length of papillae 3-5'7 /i. 

Enruxd. — Cumberland I Westmoreland ! (Balfs). 
W., N., aud E. Yorka (zygospore from Adel Bog, W. 
Yorks)! Lancashire! Cheshire (fliri^s). Essex! Surrey 
(zygospores from Thursley Common) ! Susses (Ralfs). 
Kent ! Hants ! (Balfs). "Wilts ! Devon ! (Bemiett). 
Cornwall (zygospores from Gunwen Moor) ! (Ualfs). 

Wales. — Generally distributed and often abundant ! 

Scotland. — Very common ! , zygospores from Slew- 
drum and Albagie, Aberdeen (Roij ^ Bissett). Outer 
Hebrides (zygospores not uncommon) ! Orkneys ! 
Shetlands ! 

Ibeland. — Common (zygospores from Ballynahinch, 
Gralway) ! 

Geagr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Norway. Sweden. Denmark. 
Bomholm. Finland. Faeroes. Iceland. Greenland. 
United States. Patagonia (var.). 

E. pectinatum is very widely distributed in all parts of the 
British Islands, but the type form is not so abundant as var. 
inevoUitnm. The bluntly-conical protuberances of this Euai- 
trum are very characteristic and are best seen from the vertical 
view. The angles of the polar lobe and the upper and lower 
angles of the lateral lobes are bilobulate, so that in the vertical 
view there are two conical protuberances at each pole, both of 
the lower part of the semicell and of the polar lobe. Thus, 
the outline in vertical view shows ten protuberances in the 
lower part of the aemicell and eight in the polar lobe, 
, The zygospores are more frequently met with than those of 
any other Euastmm. 

Viir. inevolutum West & G. S. West (PI. XXXIX, 
figs. 13-15.) 



Cells a little smaller than in the type ; lateral lobes 
generally more quadrate, outer margins only sHghtly 
refuse ; neck of polar lobe relatively broader and 
shorter ; apex of polar lobe more convex and retuse in 
the middle, apical angles more rounded ; protuberances 
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of lower part of seraicell and particularly of polar Inlie 
much reduced (as seen in vertical \iew). 

Length 51-63 /i ; breadth 3 6-42 /i ; breadth of polar 
lobe 24-28/*,; breadth of isthmus lO-H'O/x; thickness 
21-26 /i. 

Enoland. — More frequent than the type ! 

Wales. — General in Carnarvonshire ! 

Scotland. — Gfeneral and abundant ! 

Ireland. — General and abundant! 

E. peefinatum forma intermedia Boldt ('Desm. Gi-ouland.' 
1888, p. 6, t, 1, f. 3) comes very near this variety, bm in 
Boldt's form the polar lohe is very small and its lateral 
margins are almost vertical Boldt does not state whether 
the protuberances are reduced in his form or not, whereas 
this IS one of the leading features in var. inevotulnm. In the 
latter variety the angles of the polar lobe and the lateral 
lobules are broadly truncate or truucate-enmrgiiiate in ver- 
tical view, scarcely bilobulate as in the type, 

Var. brachylobmn Wittr. (PI. XXXIX, fig. 16.) 

E. ]itrtinoimn VM '.mrhylobiivi Wittr. Gotl. Ol. sOtv. Alg, 1872, p. 4S, t, 
i.t.5: De Toni, Syll. Alg. 1880, p. 1066 ; Boy & Bii«. Scott. Dmui. 
1893. p, 1T7. 

Lobes of semicell broad and very short, margins 
widely retuse ; semicells with six protuberances, one 
in the centre, one within the middle of the polar lobe, 
and one within each angle of the lateral lobes ; poles 
of vertical view simple and rounded (not emargiuate). 

Length 70^; breadth bO^i.; breadth of polar lobe 
32/*; breadth of isthmus lo/x; thickness 33^:*. 

ScoTLANT). — " Not so common " (Ituy if Busfitt). 

Geogr. DistHfmfion. — Sweden. 

We have never seen any fomi of E. pectinalum at all 
approaching var. hrachylolnttn \Vittr. 

Halts in his ' British Desmids ' describes and figures a form 
(p. 86, t. 14, f. 5f) which he calls ■' var. /j." He states that 
the angles of the polar lobe are slightly emarginate in front 
viev, bnt it must be remembered that this effect is producud 
when the cell is in a slightly -oblique position, and his figurv 
undoubtedly gives one the idea that this was the case. 
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37. Euastrum gemmatum Br^b. 
(PI. XXXIX, fig. 19.) 

Cosmarium gemmatum Breb. in Menegh. Synops. Desm. 1840, p. 221. 

? Euastrum papuloaum Eiitz. Phyc. germ. 1845, p. 135. 

Euastrum gemmatum Br^b. in Ealfs, Brit. Desm. 1848, p. 87, t. 14, f. 4 
Nag. Gatt. einzell. Alg. 1849, p. 120; Babenh. Flor. Europ. Alg. Ill, 
1868, p. 180 ; Kirchn. Alg. Schles. 1878, p. 160 ; Wolle, Desm. U. S. 
1884, p. 101, t. 28, f. 3, 4 ; Cooke, Brit. Desm. 1886, p. 73, t. 35. f. 1 ; 
Hansg. Prodr. Algenfl. Bdhm. 1888, p. 204 ; De Toni, Syll. Alg. 1889, 
p. 1070 ; West, Alg. W. Ireland, 1892, p. 138 ; Alg. Eng. Lake Distr. 
1892, p. 723 ; Eoy & Biss. Scott. Desm. 1893, p. 177 ; Nordst. Index 
Desm. 1896, p. 129 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; 
Alga-fl. Yorks. 1900, p. 65; Alg. N. Ireland, 1902, p. 28; Scott. Freshw. 
Plankton, I, 1903, p. 525. 

E. (Eueosmium) Hassallianum Nag. Gatt. einzelL Alg. 1849, p. 121, t. 7 B. 

E. gemmaium a. typicum Bacib. Nonn. Desm. Polon. 1885, p. 94. 

Helierella gemmaia Euntze, Eevis. gen. plant. 1891, p. 898. 

Cells rather small, almost 1^ times as long as broad, 
very deeply constricted, sinus narrowly linear with a 
dilated extremity; semicells three-lobed; polar lobe 
short, somewhat cuneiform, with rounded angles and a 
retuse apex ; lateral lobes subquadrate, lateral margins 
deeply retuse, angles broadly rounded ; semicells with 
three prominent protuberances across the broadest 
part, one in the centre, and one within each lateral 
lobe. Side view of semicell with the lower part widely 
inflated, then narrowed to form a neck, which widens 
out, forming a dilated apical portion, apex retuse, 
apical angles rounded. Vertical view elliptic, with 
three large rounded protuberances at each side ; polar 
lobe subquadrate (almost cruciform) with deeply retuse 
sides and rounded angles. Cell-wall finely granulate, 
granules especially prominent on all the rounded angles 
and protuberances. 

Zygospore unknown. 

Length 48-70 /ic ; breadth 38-47 /it; breadth of isth- 
mus 12-14/Lt; thickness 26-30 /it. 

England. — Cumberland ! Westmoreland ! {Rolfs). 
N. Yorks ! Lancashire ! Sussex (Balfs). Hants ! 
{Rolfs). Devon! Cornwall! (Rolfs). 

Wales. — Capel Curig ! (Cooke ^' Wills) and Glyder 
Fawr (Roy)y Carnarvonshire. 

Scotland. — Sutherland ! Eoss, Inverness, Aberdeen, 
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Kincardine, Forfar. Perth ! (Euf/ ^- Bisseti). Outer 
Hebrides ! Shetlaiids ! 

Ireland. — Donegal! Mayo! Galway ! Kerry! Dublin 
and AVicklow (Archer). 

(feogr. Distribution. — France. Belgium. Germany. 
Galicia in Austria. Norway. Sweden. Denmark. 
Bomliolm. Poland. S. Russia. Faeroes. Greenland. 
India. United States. W. Indies. Brazil. Paraguay. 

E. genimatiim is one of the prettiest and most characteriBlie 
of the genua. It is widely distributed, but somewhat 



38. Euastnim verrucoBum Ehrenb. 
(PI. XL, flg. 1.) 

Euastrum vernicoxim Ehrenb., 1834; Infus. 1838, p. 162, t. 12, f. t: 
Ralfa in Ann. Mag. Nat. Hist. 18+4. p. 139. t, 6, f. 3; Haw. Brit. 
Preshw. Alg. IS+S, p. 370, t. 91, f. 7 ; SMta, Brit. Deem. 1S48. p. 711. I. 
ll,f.2-. Arch, in Pritch. Infus. 1861, p. 728; Babenh. Flor. Earop. 



f. 1, 5 ; Cooke, Brit. Deam. 18S6, p. 03, t. 31, f. 1 ; Haneg. Prodr. AlcMifl. 
Bfihm. 1888, p. 2lH; De Toni, Syll. Alg. 1889, p. 1066: West, Alg. W, 
Ireland, 1892, p. 136 ; Alg. Eag. Lake DUtr. 18d2, p. 722 ; Boy .t Bia«. 
Srctt. Desm. 1993, p. 178; Nordat. Index Deam. 189fl, p. 268; Wert 4 
O. S. Weat, Alg. S. England, 1897. p. isa ; Alga-fl. Torka, 1900, p. 65 ; 
Alg. N. Ireland, 1902, p, 37; Scott. Preabw. Plankton, I, 1903, p. 325. 

E. vernieoiiini ft. typUum Baoib. Nonn. Desm. Polon. 1885, p. 94. 

E. verfutotam a. lypifuni Boldt, Desm. Gri^nIBnd. I8S8. p. 9. 

Heliertlla vtrrucoia Enntie, Beris. gen. plant. 1891, p. 909. 

Cells moderately large, subhesagonal, a little longer 
than broad, deeply constricted, sinus open for half its 
length and then narrowly linear; semicellathree-lobed, 
interlobular incisions deep but open ; polar lobe widely 
cunente, angles rounded and granulate, apex deeply 
retuse ; lateral loJies wider than polar lobe, ciineate and 
bilobtdate, lower lateral lobnle subconical, rounded, 
granulate and horizontally directed, upper lateral lobule 
.submaraillate, granulate, upwardly and outwardly 
diverging; semicells with thi*ee large protuberances 
across the broadest part, the central one being the 
largest, each protuberance furnished with large wart- 
like granules arranged in concentric circles. Cell-wall 
granulate, granules most evident at tlie angles where 
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they are often sharp and conical. Side view of semi- 
cell widely inflated in the lower part owing to the 
verrucose central protuberances showing at each side, 
then narrowed to form a " neck " ; apical portion dilated, 
angles rounded, apex retuse. Vertical view elliptic, 
poles mamillate and granulate, with three large sub- 
verrucose protuberances on each side, upper and lower 
lateral lobules entire; polar lobe oblong-rectangular, 
with retuse sides and rounded angles. 

Zygospore unknown. 

Length 93-114 /it; breadth 75-92 /it; breadth of 
isthmus 19-22 fi ; thickness 53-55 fi. 

England. — Cumberland ! Westmoreland ! {Balfs) . 
W. and N. Yorks ! Lancashire ! Leicestershire {Boy) . 
Warwick (Wills). Middlesex (Hassall). Surrey! 
(Balfs). Sussex (Balfs). Kent ! (Balfs). Hants ! 
(Balfs). ComwaU! (Balfs). 

Wales. — Capel Curig ! (Cooke ^ Wills), Llyn 
Ogwen !, Glyder Fawr (Boy), Carnarvonshire. 

Scotland. — G-enerally distributed ! (Boy ^ Bissett). 
Frequent in the plankton ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Gralway ! Kerry ! 
Dublin and Wicklow (Archer). Armagh ! London- 
derry ! 

Oeogr. Distribution. — France. Grermany. Gralicia in 
Austria. Hungary. Italy. Norway. Sweden. Den- 
mark. Bomholm. Finland. Poland. W., Central, 
and S. Russia. Faeroes. Grreenland. Siberia. Japan. 
India. Australia. Central Africa. United States. 
Uruguay. Argentina. 

E. verrucosum is not so abundant as some of the other large 
species of Euaatrum. It is not often found in bogs, having a 
decided preference for the margins of large, reedy ponds and 
lakes. It cannot easily be confused with any other species 
of the genus. 

Var. reductum Nordst. (PI. XL, figs. 2, 3.) 

E. verrucotfwn var. reductum Nordst. Alg. et Char. I, 1880, p. 9, t. 1, f . 14 ; 
De Toni, SylL Alg. 1889, p. 1067 ; West & G. S. West, Alg. N. Ireland, 
1902, p. 27 J Scott. Preshw. Plankton, 1, 1903, p. 525. 

VOL. II. 5 
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Cells rather smaller than in the type; polar lobe 
subrectangular, angles rounded, apex faintly retuse; 
lateral lobes retuse, scarcely bilobulate, angles rounded ; 
interlobular incisions widely open, subrectangular ; pro- 
tuberances within the lateral lobes much reduced, 
scarcely evident in the vertical view ; vertical view of 
polar lobe rectangular with straight sides. 

Length 80-89 /Lt; breadth 70-86 /it; breadth of 
isthmus 18*5-22 fi ; breadth of polar lobe 29-36 fi ; 
thickness 36-42 /x. 

Scotland. — Plankton of Lochs Tay and Achray, 
Perth ! Plankton of Loch Euar, Sutherland ! (/. 
Murray). General in the plankton in Inverness, Lewis, * 
and Harris, Outer Hebrides ! Plankton of Neugles 
Water, and of Loch Beosetter, Bressay, Shetlands ! 

Ireland. — Lough Gartan, Donegal ! 

Geogr. Distribution. — Finmark in Norway, X. 
Russia. United States. Uruguay, Argentina. 

Var. coarctatum Delp. (PI. XL, fig. 4.) 

E. verTucosum var. coarctatum Delp. Desm. subalp. 1873, p. 95, t. 6, f . 16 ; 
Racib. Nonn. Desm. Polon. 1885, p. 94, t. 13, f. 11 ; De Toni, Syll. Alg. 
1889, p. 1067 ; West, Alg. W. Ireland, 1892, p. 136 (forma). 

Cells slightly smaller than in the type, sinus gene- 
rally more closed ; polar lobe prominent, exserted, apex 
only slightly retuse ; lateral lobes scarcely bilobulate, 
widely retuse. 

Length 92-5-97 fi ; breadth 85-87 fi ; breadth of 
polar lobe 31-35 /ul; breadth of isthmus 20-23 /it. 

Ireland. — Derryclare Lough, Galway ! 

(reogr. Distnhution. — Galicia in Austria. Poland. 
Italy. 

A form of this variety is figured in which the upper angles 
of the lateral lobes are much reduced, and the polar lobe 
appears still more prominent ; length 90 ^ ; breadth 76 /u ; 
breadth of polar lobe 32-5 /w ; breadth of isthmus 21 ^ (PL XL, 
fig. 5). This form was originally figured in West, 'Alg. W. 
Ireland,' 1892, t. 20, f. 11. 
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Var. alatum WoUe. (PI. XL, fig. 6.) 

E. verrucosum var. alatum WoUe, Desm. U.S. 1884. p. 101, t. 26, f . 4 ; De 
Toni, Syll. Alg. 1889, p. 1067 j Anderss. Sverig. Chlor. 1890, p. 10 ; 
Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 72 ; West, Alg. W. Ireland, 
1892, p. 136. 

Cells with the outer half of the sinus open and then 
partially closed again, causing the basal angles of the 
semicells to have a hooked appearance. 

Length 84-110 /n; breadth 71-108 /it; breadth of 
isthmus 22 fi ; thickness 41 fi. 

Scotland. — Tarbert, Harris, Outer Hebrides ! 

Ireland. — Cloonee Lough, Kerry ! 

Geogr. Distribution, — Galicia in Austria. Sweden. 
N. Russia. United States. 

Var. planctonicum West & G. S. West. (PI. XL, 

fig. 7.) 

E. verrucosum var. planctonicum West & G. S. West, Scott. Freshw. 
Plankton, 1, 1903, p. 537, t. 15, f . 4. 

Cells with a widely open sinus ; lateral lobes entire, 
obtusely conical. 

Length 90/Lt; breadth 91 /it; breadth of isthmus 19'o fi. 

Scotland. — In the plankton of Lochs Ruar and Nan 
Cuinne, Sutherland ! (/. Murray). 

This remarkable variety occurred plentifully in the plankton 
of Loch Ruar. A few specimens were observed in which 
there was a slight indication of the presence of the superior 
lateral lobules. 

39. Euastrum occidentale West & G. S. West. 

(PI. XXXIX, fig. 20.) 

? Cosmarium protractum WoUe, Desm. U.S. 1884, p. 83, t. 17, f. 27, 28 

[not C. protractum (Nag.) De Bary, 1858]. 
Euastrum verrucosum Ehrenb. var. simplex Josh. New and Rare Desm. 

1885, p. 34, t. 254, f . 2 ; West, Alg. N. Wales, 1890, p. 287. 
E. verrucosum Ehrenb. var. simplex Josh, forma tumescens Turn. Freshw. 

Alg. E. India, 1893, p. 74, t. 11, f. 9*. ' 

E. occidentale West & 6. S. West, Some Desm. U.S. 1898, p. 293. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with 
a dilated apex ; semicells truncate-pyramidate, broadly 
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rounded (very slightly subrectangular), superior part 
of lateral margins retuse, apex somewhat protracted, 
convex-truncate and retuse-emarginate in the middle, 
superior angles rounded. Side view of semicell ovate- 
truncate. Vertical view elliptic, poles slightly angular, 
with a very slight inflation at the middle on each side. 
Cell-wall finely granulate, granules much reduced in 
the centre of the semicells, and quite absent at and 
just below the apical emargination, often with an arc 
of larger granules in the middle of the semicells about 
two-thirds the length from the base. 

Zygospore unknown. 

Length 86-89 fi (rarely only 65 /x) ; breadth 71-72 fi 
(rarely only 60^); breadth of apex 33-37 /* (rarely 
only 27 ft.) ; breadth of isthmns 20 /x ; tliickness 3(i— fS fi. 

Wales. — Llyn Coron, Anglesey ! 

Geoijr. DistHbiUitm. — Canada. United States. 

We have only once observed this Euan t rum from the 
British Islands, but have examined numerous specimens fi-om 
Nova Hcotia, Maine, and Massachusetts. Fig. 20, PI. XXXIX, 
is the first accurate figure of this Desmid published, and so 
that there should be no doubt as to its identity lite drau-iiu/ 
iron made from otie of Joshua's original speciviens, 

Borge (' Alg. erat. Regnell. Exped.,' II, Desmid. 1903, p. 
99) suggests a relationship between E. occidentith' and Cochw- 
rinm Turpinii Breb., but the latter is considerably smaller, 
with two small central protuberances, and withoat an emargi- 
nate apex. We know C. Tttrpinii very well, as it is frequent 
in some parts of the British Islands, and it never has such « 
protracted apex as E. occtdentale. 

E. ficcidentate has very little in common with E. femteofiim. 
For the reasons for adopting the specific name " orcidentale " 
consfilt West & G. S. West, ' Some Desm. U.S.' 1898, p. 293. 

40. Euastrum iusnlare (Wittr.) Roy. 
(PL XL, figs. 11-13.) 

Eaiutrnn binale (Tarp.) Ehranb. var. iiwulor* Wittr. Gotl. Ol, aM». 

Alif. IM72. p. 4e. t. 4, f. 7; Areh. in Quart. Journ. Micr. Sci, IWs. 

p. 434i Cooke, Brit. D(«m. 1S86, p. 76, t. 33, (. 10; De ToQt, Sj^ll. Alg. 

1869, p. 1066; West, Alg. W. Ireland, 1892, p. 110 1 Johns. Bare Dmiii. 

n. S. 18M, p. 286, t. 211, f. 8. 
r. iiwuIoM (Wittr.) Hoy in Scott. Naturalist. April 1877; July, 1883; 

Eoy & Bisa. Scott. Desm. 1893, p. 177; West & (i. S. Weat, Al({. S. 
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England, 1897, p. 484 ; Alga-fl. Yorks. 1900, p. 65 j Chlorophy. Koh 
Chang, 1901, p. 85 ; Alg. N. Ireland, 1902, p. 29 ; Freshw. Alg. Ceylon 
1902, p. 156. 
Cosmarium insular e (Wittr.) Schmidle, Chlorophy-Fl. Torfstiche Vim- 
heim, 1894, p. 59. 

Cells minute, 1^ times longer than broad, deeply 
constricted, sinus narrowly linear, with a dilated ex- 
tremity; semicells three-lobed, interlobular incisions 
subrectangular ; polar lobe widely rectangular, angles 
rounded, apex truncate and retuse-emarginate in the 
middle ; lateral lobes short, basal angles subrectangular, 
sides slightly retuse. Side view of semicell ovate, with 
a slight protuberance on each side. Vertical view 
elliptic, with a very slight protuberance at the middle 
on each side. Cell- wall smooth. 

Zygospore unknown. 

Length 17-5-30 /x; breadth 11-5-22 /it; breadth of 
isthmus 3*3-6 /Lt; thickness 9'5-ll*5/Lt. 

England. — Westmoreland ! (Bissett). N. Yorks ! 
Lincolnshire ! Cambridgeshire (Wicken Fen) ! Hants ! 
(Roy). Devon ! Cornwall (Bennett). 

Wales. — Llyn Bodrie, Anglesey ! Frequent in 
Carnarvonshire ! , 

Scotland. — Sutherland ! Ross ! Inverness, Aber- 
deen, Kincardine, Forfar, Perth !, Argyll (Boy Sf 
Bissett). Outer Hebrides ! 

Ireland. — Near Glenties, Loughs Anna and Akibbon, 
Donegal ! Lower Lake of Killarney, Kerry ! Dublin 
and Wicklow (Archer). Lough Derryadd, Armagh ! 

Geogr. Distribution. — Galicia in Austria. Norway. 
Sweden. Siam. United States. 

This small and characteristic species is widely distributed 
and sometimes occurs in abundance. It was originally 
described as a variety of Euastrum binale, but the distinctly 
three-lobed semicells and the rectangular basal angles suffi- 
ciently characterize it. 

A form of it was described from Cambridgeshire {vide 
G. S. West, ^Alga-fl. Cambr/ 1899, p. 114, t. 396, f. 11) in 
which the lateral lobes were less rectangular and almost 
bilobulate. Length 28 fi; breadth 19 /i; breadth of isthmus 
5 jLi; thickness 11 /ul (PI. XL, fig. 14). 
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41. Euastrum crassangulatum Borg. 
(PI. XXXIX, fig. 17.) 

Euastrum crassangulatum B5rg. Desm. Brasil. 1891, p. 37, t. 3, f. 25. 

Cells minute, 1^ times longer than broad, deeply 
constricted, sinus narrowly linear ; semicells quadrate- 
pyramidate, angles slightly rounded, basal angles sul)- 
rectangular, upper part of lateral margins retuse, apex 
broadly truncate and retuse-emarginate in the middle ; 
semicells with a protuberance in the centre, and a 
smaller one within each basal and apical angle. Side 
view of semicell broadly ovate, upper part of lateral 
margins slightly retuse, apex truncate. Vertical view 
elliptic, with a slight protuberance at the middle on 
each side. Cell-wall thickened at all the angles of the 
semicells. 

Zygospore unknown. 

Length 27/Lt ; breadth 18 /x ; breadth of isthmus 5 /m; 
thickness IS fi. 

Geogr, Distributioiu — Austria (var.). Brazil. 

The typical form is not known to occur in the British 
Islands. 

Var. omatum West. (PI. XXXIX, fig. 18.) 

E. crassangulatum var. omatum West, Alg. W. Ireland, 1892, p. 140, t. 20, 
f. 16. 

Semicells with 5 granules around the central pro- 
tuberance and one in the middle, and with 6 others at 
regular intervals within the margins. 

Length 27 /n; breadth 17*5 /m; breadth of isthmus 
4*5 /m; thickness 14 /ul. 

Ireland. — Ballynahinch, Galway ! 

42. Euastrum Comubiense sp. vor. 

(PI. XL, fig. 8.) 

Cells minute, about 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a dilated 
extremitv ; semicells three-lobed, incisions between the 



ECJASTRUM. 71 

lobes -widely subrectangular ; polar lobe broadly rect- 
angular, angles rounded, apex convex with a strong 
median thickening; lateral lobes short, angles rounded, 
outer margins retuse ; semicells with a central papillate 
protuberance. Side view of semicell elliptic, with an 
acute papilla at the middle on each side. Vertical view 
elliptic, with an acute papilla at the middle on each 
side. Cell- wall smooth and slightly thickened at the 
base of all the sinuations. 

Zygospore unknown. 

Length 24 /it; breadth 15 /it; breadth of isthmus 
3*8 /Lt; thickness 11 '5/11. 

ExGLAND. — Near Senens, Cornwall ! 

This species forms one of the connecting links between the 
genera Euastrum and Cosmarium. There is no actual emar- 
gination of the apex of the semicells, although there is a 
thickened internal ridge occupying its place. It might 
equally well be called Cosmarium Comubiense West & G. S. 
West. 

43. Euastrum crassicolle Lund. 
(PI. XL, figs. 9, 10.) 

Euastrum crassicolle Lund. Desm. Suec. 1871, p. 23, t. 2, f . 8 ; West, Alg. 

N. Wales, 1890, p. 288 ; Eoy & Bias. Scott. Desm. 1893, p. 176 ; Nordst. 

Index Desm. 1896; West & G. S. West, Alga-fl. Yorks. 1900, p. 65. 
E. crassicolle a. tyjncum Bacib. Nonn. Desm. Polon. 1885, p. 91. 
HeliereUa crassicollis Kuntze, Beris. gen. plant. 1891, p. 898. 

Cells minute, about twice as long as broad, deeply 
constricted, sinus narrowly linear ; semicells truncate- 
pyramidate, almost three-lobed ; polar lobe prominent, 
wide, slightly dilated, angles roimded, apex emarginate ; 
lateral lobes very short, somewhat bilobulate with 
roimded angles. Side view of semicell oblong-pyra- 
midate, apex trimcate, lateral margins towards the 
base biimdulate. Vertical view elliptic, poles truncate, 
and with a broad inflation at the middle on each side. 
Cell- wall smooth. 

Zygospore unknown. 

Length 24*5-28 /it; breadth 13-5-15 /m; breadth of 
isthmus 5*2-8*5/Lt; thickness 9*5-11 /m. 

England. — Mickle Fell, N. Yorks ! 
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Wales. — Capel Curig and Llyn Padarn, Carnarvon- 
shire ! Dolgelly, Merioneth ! 

Scotland. — Poolewe, Ross; Presswhin and Bog- 
wartle in Cromar, and Glen Ey, Aberdeen ; Canlochan, 
Forfar; Rannoch, Perth (Boy ^ Bissett). Craig an 
Lochan, Perth ! New Galloway, Kirkcudbright ! 

Ireland. — Dublin and Wicklow {Archei-). 

Geogr. Dlstnbiitiou. — France. Galicia in Austria 
(var.). Norway. Sweden. Poland. N. Russia. Nova 
Zembla. Spitzbergen. Greenland. United States. 

The side view of this species easily distinguishes it from 
any other Euastrum, It seems to be chiefly a northern species. 

44. Euastrum crispulum (Nordst.) nob. 
(PI. XL, figs. 15-18.) 

Euastrum suhlohatum Breb. var. crispulum Nordst. Norges Desm. 1873, 

p. 10, t. 1, f . 9 ; De Toni, Syll. Alg. 1889, p. 1042 ; West & G. S. West, 

Welw. Afric. Freshw. Alg. 1897, p. 113. 
E. pyramidatum West, Alg. W. Ireland, 1892, p. 139, t. 20, f . 13 (figures 

not good) ; Alg. £ng. Lake Distr. 1892, p. 723 ; Nordst. Index Desm. 

1896, p. 215 ; West & G. S. West, Alg. S. England, 1897, p. 484; Some 

Desm. U. S. 1898, p. 287, t. 16, f. 14. 
? E. hinaZe (Turp.) Ehrenb. var. elongatum Ldtkem. Desm. Attersees, 

1892, p. 559, t. 8, f. 11. 

Cells minute, about 1^ times longer than broad, 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; semicells pyramidate-truncate, basal angles 
rounded, with a slight undulation above the basal 
angles, upper part of lateral margins retuse ; apex 
widely truncate, distinctly emarginate in the middle, 
that part on each side of the apical emargination dis- 
tinctly retuse, apical angles acutely rounded. Side 
view of semicell ovate, slightly narrowed near the 
rounded apex. Vertical view elliptical with a broad 
inflation at each side. Cell-wall smooth. 

Zygospore unknown. 

Length 25-28 fi ; breadth 16-20 fi ; breadth of 
apex 9-11 /Lt; breadth of isthmus 3'5-7'5/Lt; thick- 
ness 12*5-15 fi. 

ExGLAxn. — Loughrigg, Westmoreland ! Thursley 
Common, Surrey ! Withiel, Cornwall ! 
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Scotland. — Rhiconich, Sutherland ! Lewis, Outer 
Hebrides ! 

Ikeland. — Ballynahinch, Kylemore, and Roundstone, 
Galway ! 

Geogr. Distribution. — Norway. W. Africa. United 
States. 

The Desmid we described from Ireland as Eiia, strum 
pyramidatum is identical in every respect with that described 
by Nordstedt from Norway as Euastrum sublohatum var. 
crisptdum. It is a very constant species, easily distinguished 
from E. sublobatum, and we have therefore placed it as 
Euastrum crispuhim. 

It is smaller than E. sublobatum, the semicells are pyra- 
midate (not quadrate), and the undulations above the basal 
angles and the undulated character of the apex are features 
which are never present in E. sublobatum. In the vertical 
and side views the central inflation of E. crispuluvi appears 
very much smaller than that of E, sublobatum, 

45. Euastrum sublobatum Br6b. 
(PI. XL, fig. 19.) 

Euastrum sublobatum Breb. in Ralfs' Brit. Desm. 1848, p. 91, t. 32, f . 4 ; 

Nordst. Index Desm. 1896, p. 245. 
Cosmarium sublobatum (Breb.) Arch, in Pritch. Infus. 1861, p. 731 ; 

Rabenh. Flor. Europ. Algar. Ill, 1868, p. 168; Kirchn. Alg. Schles. 

1878, p. 152 ; Wolle Desm. U.S. 1884, p. 80, t. 18, f. 21, 23 ; Cooke, Brit. 

Desm. 1886, p. 79, t. 36, f . 1 ; De Toni, SyU. Alg. 1889, p. 1041 ; West. 

Alg. Eng. Lake Distr. 1892, p. 723 ; West and G. S. West, Alga-fi. 

Yorks. 1900, p. 90; Alg. N. Ireland, 1902, p. 32. 
JJrsindla sublobata Euntze, Reris. gen. plant. 1891, p. 925. 

Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrowly linear with a widely-dilated 
extremity ; semicells subquadrate, lateral margins 
retuse, basal angles rounded, superior angles more 
acutely rounded, apex convex -truncate, retuse-emar- 
ginate in the middle. Side view of semicell ovate, 
with a large protuberance on each side near the base, 
upper part of lateral margins retuse, apex rounded; 
vertical view elliptic, with a large protuberance in the 
middle on each side, giving it a subcruciform appear- 
ance. Cell-wall smooth. 

Zygospore unknown. 
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Length 26-5-48 /it; breadth 20-39 /it ; breadth of 
apex 19-26 /x; breadth of isthmus 5*2-1 2 '5 /x; thick- 
ness 18-21 fi, 

England. — Borrowdale and Scarf Gap Pass, Cumber- 
land! Westmoreland! {Ralfs). Ogden Clough, Peny- 
ghent, Oughtershaw Tarn, and Cautley Spout, W. 
Yorks ! 

Wales. — Bettws-y-coed, Twll Du, and Llyn Teyrn on 
Snowdon, Carnarvonshire! Dolgelly, Merioneth (i?rir //>•). 

Scotland. — Sutherland !, Ross, Inyemess, Aberdeen, 
Kincardine, Forfar, Perth, Argyll {Roij Sf Blssett). 

Ireland. — Lough Fea, Londonderry! Dublin and 
Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Galicia 
and Austria. Hungary. Italy. Norway. Poland. 
S. Russia. Greenland. New Zealand (var.). United 
States. W. Indies. Paraguay (var.). 

We think this Desmid is better regarded as a species of 
Etiastriim rather than of Cosmarium on account of the retuse- 
emarginate apex of the semi-cells, with which is associated a 
relatively large central protuberance. It is essentially an 
upland species. 

Var. disBimile Nordst. (PI. XLV, fig. 7.) 

Cosmarium sublohatum (Breb.) Arch, subsp. dissimile Nordst. Desm. Ital. 
1876, p. 39, t. 12, f. 15. 

Cells less deeply constricted, the breadth of the 
isthmus being about two-thirds that of the cell. Angles 
of semicells dissimilar ; in vertical view with the 
superior angles truncate and the inferior angles retuse. 
Side view of semicell broadly truncate-pyramidate, with 
a small basal tumour. 

Length 26-28-5 /m ; breadth 17-20 /ut; breadth of 
isthmus 12-13 fx ; thickness 13-14 /m. 

Scotland. — Loch Luichart, Ross ! 

Ikelaxd. — Dublin and Wicklow (Arclier). 

Grorjr. Disfrihvfion . — Italy. 

Var. subdissimile var. vor. (PI. XL, fig. 20.) 
Cells with a broader isthmus ; semicells with larger 
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basal angles, the retuse portion of the lateral margin 
being nearer the apex; apex widely convex and retuse- 
emarginate in the middle. Side view of semicell 
quadrate-pyramidate, inferior and superior angles 
rounded, sides and apex retuse. Vertical view oblong- 
rectangular, angles rounded, poles retuse, with a pro- 
minent protuberance at the middle on each side ; polar 
lobe rectangular, angles round, sides and poles retuse. 

Length 34*5 ft; iDreadth 22 ft; breadth of apex 
18 ft : breadth of isthmus 9*5 /ut ; thickness 17 ft. 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

This variety somewhat resembles the previous one, but the 
general outline of the semicells is rather different, and the 
side and vertical views differ greatly in the amount of the 
retuseness of the poles. 

46. Euastrum validum West and G. S. West. 

(PL XL, figs. 21, 22.) 

Euastrum validum West and G. S. West, Some N. Amer. Desin. 1896, 
p. 245, t. 14, f. 32, 33 j Freshw. Alg. Ceylon, 1902, p. 156. 

Cells minute, 1-^ times longer than broad, very deeply 
constricted, sinus narrowly linear with a dilated extre- 
mity ; semicells truncate-pyramidate, lateral margins 
retuse, inferior angles inflated, superior angles some- 
what rounded and sometimes slightly thickened ; apex 
broad, truncate-convex, emarginate and thickened in 
the middle ; semicells with a small papilla within each 
basal angle, a large granule in the middle, close to the 
isthmus, and a small scrobiculation near the centre. 
Side view of semicell ovate, with a granule near the 
isthmus on each side; vertical view elliptic, with a small 
papilla on either side of each pole. Cell- wall smooth. 

Zygospore unknown. 

Length 26-5-30 /i; breadth 19-22 /x; breadth of 
apex 13*5-14*5 ft; breadth of isthmus 4'4-4*5fL ; thick- 
ness 10-11 ft. 

Scotland. — Rhiconicli, Sutherland ! Loch Diracleet, 
near Tarbert, Harris, Outer Hebrides ! 

Geogr. Distribution. — Ceylon. United States. 
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This species is on the border-line between the genera 
Euastrum and Cosmariuvi, but we are inclined to retain it in 
the former genus on account of the distinctly emarginate 
apices. 

It has two near relatives in Cosviarium anbbinale (Nordst.) 
Lagerh. and C miedzyrzeceiise Eichl. & Gutw., neither of 
which are known to occur in Britain. 

Note. — In his 'Freshw. Alg. Eng. Lake Distr./ 1886, 
Bennett figures very roughly a Desmid which he terms 
" Euastrum crenatum Kiitz." His short description and his 
outlined figure do not agree, however, with Kiitzing^s descrip- 
tion of E. crenatum. What Bennett's plant was we do not 
know, neither is the information he gives concerning it of 
sufficient value to establish a species. It seems to us that 
it might possibly be a form of Cosmarium tetragoiinm Nag. 



Genus 14. MICRASTERIAS Ag., 1827. 

k^. in Flora, 1827, p. 642. 

Menegh. Synops. Desm. 1840, p. 214. 

Ralfs, in Ann. Nat. Hist. 1844, p. 259. 

Hass. Brit. Freshw. Alg. 1845, p. 385. 

Ralfs, Brit. Desm. 1848, p. 68. 

De Bary, Conj. 1858, pp. 39, 40, 47, 50, 70. 

Arch, in Pritch. Infus. 1861, pp. 720, 725. 

Kabenh. Flor. Europ. Alg. Ill, 1868, p. 187. 

WoUe, Desm. U.S. 1884, p. 108. 

Cooke, Brit. Desm. 1886, p. 53. 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 2()7. 

De Toni, Syll. Alg. 1889. p. 1109. 

<>. S. West, Treatise Brit. Freshw. Alg., 1904, p. 165. 

Cells of variable size, often large, usually a little 
longer than broad, sometimes subcircular in general 
outline, usually much compressedy very deeply con- 
strictec^ in the middle, sinus usually linear (open 
outwards in several species) ; semicells subsemicircular, 
usually five-lobed (in some species tliree-lobed) ; polar 
lobe generally widely cuneate, emarginate, or widely 
notched ; lateral lobes usually bilobulate, lobules 
generally slightly bilobed ; median part of base of 
semicells generally without protuberances ; vertical 
view elliptic-lanceolate or linear-lanceolate; one lobed 
chloroj^last in each semicell, with many scattered 
pyrenoids. 
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Zygospores globose, radially ornamented with stout 
spines, either simple, bifid, trifid, or quadrifid at their 
apices. 

This genus includes some of the handsomest of British 
Desmids, many of the species being remarkable for the 
elegance of the lobulation of the semicells. There is always 
an odd number of lobes to each semicell, the middle one 
being differentiated from the rest as the 'polar lobe. 

Many of the species are flattened and disc-shaped, the 
cells being relatively much thinner than in any other genus 
of Desmids. Certain species connect this genus both with 
Euastrum and Xanthidium. 

Micrasterias and Euastrum were both included by Kuntze 
in his genus " Helierella," but we have previously mentioned 
that this name cannot be used for a genus of Desmids. 

Species of this genus generally occur intermingled with 
other Desmids, and some of them are only found in the very 
richest localities for these plants, being confined to the lakes 
and bogs of the Older Pateozoic and Precambrian areas. 

There are 18 British species, which can be arranged as 
follows : 

Section A. (JELolocystis Hassall.) Polar lobe entire; lateral 
lobes of semicells two, transversely placed, generally entire, and 
attenuated to their extremities. 

1. M, oacitans. 

2. M. pinnatifida. 

Section B. (Actinocystis Turner.) Polar lobe with a median 
incision of variable depth (rarely almost absent) ; lateral lobes of 
semicells four, radiately disposed, and widening outwards. 

a. Lateral lobes generally much divided ; interlobular 
incisions narrow. 

t Interlobular incisions not deep. 

3. M. truncata. 

4. M. crenata, 

5. M, Jenneri. 

6. M. conferta. 
tt Interlobular incisions deeper. 

7. M. papillifera. 

8. M. Murrayi 

9. M. Sol 

10. M. apiculata. 

11. M, rotata. 

12. M. denticulata. 

13. M. verrucosa. 

14. M. Thomasiaiia. 
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/S. Lateral lobes with fewer divisions; interlobular in- 
cisions widely open. 

15. M. radiata. 

16. M, CruX'Melitensis. 

Section C. Polar lobe with accessory processes ; lateral lobes of 
semicells two, symmetrical or asymmetrical. 

17. M, Americana. 

18. M, Mahabuleshwaren^is. 



1. Micrasterias oscitans Balfs. 
(PL XLI, figs. 1-4.) 

Micrasterias ? oscitans Ralfs in Jenner*8 Flora Tunbridge Wells, 1845, 
p. 198; Ralfs, Brit. Desm. 1848, p. 76, t. 10, f. 2; Rabenh. Flor. Europ. 
Alg. ni, 1868, p. 189; Wille, Norges Ferskv. Alg. 1880, p. 21, t. 1, 
f . 4, 5 (formsB) ; Wolle, Desm. U.S. 1884, p. 116, t. 83, f . 3, 4 ; De Toni, 
Syll. Alg. 1889, p. 1110; Roy & Biss. Scott. Desm. 1893, p. 174. 

Holocystis oscitans, Hass. Brit. Freshw. Alg. 1845, p. 387, t. 90, f. 4; 
Bennett, Freshw. Alg. Eng. Lake Distr. 1886, p. 7, t. 1, f. 7-10. 

Euastrum {Micrasterias) oscitans Nag. Gatt. einz. Alg. 1849, p. 123. 

Tetrachastrum oscitans, Dixon in Proc. Dubl. Nat. Hist. Soc. 1859 ; p. 205 : 
also in Quart. Joum. Micr. Sci. 1859, p. 83. 

Helierella oscitans Euntze, Rev. gen. plant. 1891, p. 899. 

M. oscitans a typica Turn. Freshw. Alg. E. India, 1893, p. 88. 

Cells of medium size, about as long as broad, deeply 
constricted, inner half of sinus usually narrowly linear, 
outer half open and acutely conical ; semicells three- 
lobed ; polar lobe wide, fusiform or subfusiform, Avith 
acuminate (rarely bifid) poles and a convex apex ; 
incisions below the polar lobe deep and somewhat 
widely open ; lateral lobes horizontal, ovate-triangular, 
with minutely bifid extremities. Side view of semi- 
cell elliptic-pyramidate, with a rounded apex. Vertical 
view elliptic-fusiform, with acuminate (very rarely 
bifid) poles. Cell-wall minutely punctate. 

Zygospore unknow^n. 

Length 125-146 ft; breadth 123-135 ft; breadth of 
polar lobe 91-95 ft; breadth below polar lobe 52-50 ft ; 
breadth of isthmus 24-26 /ut; thickness 44-52 /ut. 

England. — Kirk Fell, Cumberland ! Westmoreland 
(Ralp). Sussex (7?vrZ/s). Chobham Common, Surrey I 

Wales. — Capel Curig (Coolce c^' Wills) and Moel 
Siabod !, Carnarvonshire. Dolgelly, Merioneth {Ealff<), 
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Scotland. — Aberdeen (P. Grant). 

Ireland. — Glencar, Kerry (Archer). 

Geogr. Distribution. — France. Germany. Austria 
(forma). Galicia (forma). Norway. Denmark. 
United States. 

Typical M. oscitaiis is exceedingly rare and we have only 
found it on three occasions. Fig. 4 (on PI. XLI) is a drawing 
of a semicell from Kirk Fell, Cumberland, which agi'ees very 
well with the plant as described by Ealfs. 

American specimens have been described by Wolle with a 
diameter (breadth) of 150-160 /u. 

Var. mucronata (Dixon) Wille. (PI. XLI, figs. 5, 6.) 

Tetrachastrum mucronatum Dixon in Proc. Dubl. Nat. Hist. Soc. 1859, 
p. 204, t. 1, f. 5-8 ; in Quart. Joum. Micr. Sci. 1859, p. 81, t. 7 ; Arch, 
in Pritch. Infus. 1861, p. 725. 

Micrasterias mucronata (Dixon) Rabenh. Flor. Europ. Alg. Ill, 1868 
p. 187; Kirchn. Alg. Schles. 1878, p. 163; Cooke in Grevillea, 1881 
p. 89, t. 141, f . 2 (in part) ; Cooke, Brit. Desm. 1886, p. 53, t. 20, f . 1 
De Toni, Syll. Alg. 1889, p. 1112 ; West, Alg. N. Wales, 1890, p. 286 
Alg. W. Ireland, 1892, p. 133 ; Alg. Eng. Lake Distr. 1892, p. 722 
Roy & Biss. Scott. Desm. 1893, p. 174; Nordst. Index Desm. 1896, 
p. 177 ; West & G. S. West, Alg. S. England, 1897, p. 484. 

M.osc%tansBA\i6 var. mucronata (Dixon), Wille, Norges Ferskv. Alg. 1880, 
p. 21, 1. 1, f . 3 ; Turn. Freshw. Alg. E. India, 1893, p. 88 ; West & G. S. 
West, Alga-fl. Yorks. 1900, p. 65. 

Helierella mucronata Kuntze, Revis. gen. plant. 1891, p. 899. 

Cells proportionately longer than in the type, with 
the sinus more closed ; lateral lobes larger and some- 
what inflated, lateral angles generally furnished with 
two blunt teeth, and often with a third tooth above 
those at the angles ; polar lobe flattened at the apex, 
and sometimes broadly retuse, lateral angles down- 
wardly curved and generally furnished with a single 
blunt tooth ; with the incisions below the polar lobe 
commonly smaller than in the type. Vertical view 
elliptic or elliptic-rhomboid, with acute poles. 

Length 130-156/1; breadth 104-131 /u; breadth of 
polar lobe 78-84 ju ; breadth below polar lobe 58-64 ^n ; 
breadth of isthmus 25-33 /u ; thickness 59-62 fx. 

England. — Borrowdale, Cumberland ! Near Winder- 
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mere {Bissett), Elter Water !, Grisedale Tarn !, and 
Stickle Tarn (abundant !), Westmoreland. Cronkley 
Fell and Lund's Fell, N. Yorks I Cbobham and 
Thui-sley Commons, Surrey ! Dartmoor, Devonshire ! 

A7At,ES.~Capel Curig 1 {Cooke ^ Wills), Snowdon !, 
bog on Glyder Fach (at 2,200 ft.) !, Carnarvonshire. 
Dolgelly, Merioneth ! 

Scotland. — Ross, Inverness !, Aberdeen, Kincar- 
dine, Forfar, Pertli, Argyll and Arran {Roi/ ^ Bisxtftf). 
Scourie, Sutherland 1 

Ireland. — Kylemore, Galway 1 Near Carrickraore, 
Tyrone (Dixon). Dublin and tVicklow (Archer). 

Geoijr. Distnlnition. — France. Germany. Norway. 
Faeroes. India. 

This variety is much more frequently met ^rith than typical 
Af. oecitane, and it e.\hibits considerable variation. Many 
intermediate forms between the tvro occur, and this has 
resulted in the following names ; — 

M. mucronata forma intermedia JTordst ('Norges Desm.' 
1873, p. 6). 

M. oecitatig var. viucronata iornm intermedia Bo\dt (1888). 

if. oacitans var. iiitermediit Turn. (1893). 

As 80 many of these intermediate fonns exist, constituting 
a complete aeries connecting M. oscitans with it>s var, 
mucronata, there is no justification forgiving them varietal 
names. Both Cooke and Wille have figured a number of these 
intermediate forms. 

if. oscitans var. mvcronafa is largely an upland species and 
sometimes occurs in quantity in mountain bogs, generally 
amongst the leaves of Sphagmnn ctiitpidaiiim var. pluvtiniiim , 
and very often mixed with Microfttirias Jenneri, Coamarium 
Cucurbita, Euaslrum iimgne, and other Dearaids. 



2. Micrasterias pinnatiflda (Ki'itz.) Ralft^. 
(PI. XLI, figs. 7-11, 13.) 

fuoflrum pinaatifidum KQtx. Fhjc. ^rui. 1H43, p. t34, 

E. bifidum Focke, Phy». Stud. 1847. p. 45. t. 1. (. 12, t. 2. 1, St. 

Mieratttnat pinnatifida (EDtz.) Bolfa, Brit. De«m. 1848, p. 77, t. lu, {. 3 4 

Eatt. Spec. Alg. ISie, p. 171 ; WoUe, Deam. U.S. 1884, p. 116, t. 37. 

1. 7, 8; Cooke, Brit. Desni. 1886, p, 64, t. MU, f. 3 1 Ksupt^. Zellmembr. 

a. Hullgallerte Desm. 1888. p. 92. t. 3. f , 4-ti. 7-0. 14. 10-18 ; West, AIk. 
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W. Ireland, 1892, p. 133 ; Eoy & Biss. Scott. Desm. 1893, p. 174 ; 
Johnson, Species of Micrasterias, 1894, p. 58, t. 6, f . 5, 6 ; Nordst. Index 
Desm. 1896, p. 201 ; West. & G. S. West, Some N. Amer. Desm. 1896, 
p. 238, t. 13, f. 28; Alg. N. Ireland 1902, p. 30; Scott. Freshw. Plank- 
ton, 1, 1903, p. 526. 

Euastrum didymacanthum N&g. Gait, einzell. Alg. 1849, p. 123, t. 6h, f. 1. 

Tetraehtistrum pinnatifidum Dixon in Quart. Jonm. M^cr. Sci. 1859, p. 83 ; 
Arch, in Pritch. Infus. 1861, p. 725. 

Didymidium {Micrasterias) pinnatifidum Beinsch. Algenfl. Frank. 1867, 
p. 141. 

Micrasterias oseitans Balfs var. pinnatijida Babenh. Flor. Europ. Alg. Ill, 
1868, p. 189 ; Hansg. Prodr. Algenfl. Bohm. 1888, p. 208 ; De Toni, 
SylL Alg. 1889, p. 1110; Liltkem. Desm. Attersees, 1893, p. 562. 

Holoeystis pinnatifida Bennett, Freshw. Alg. £ng. Lake Distr. 1886, p. 8. 

Cells small, a little broader than long, deeply con- 
stricted, sinus open, triangular-acuminate with a 
narrowed apex ; semicells 3-lobed, the interlobular in- 
cisions deep and broadly rounded ; lateral lobes hori- 
zontally disposed, semifusiform, with attenuated and 
minutely bifid apices; polar lobe widely spreading, 
extremities narrower than those of the lateral lobes 
and minutely bifid, apex convex, straight, or sometimes 
very slightly retuse. Side view of semicell narrowly 
ovate-pyramidate, with a rounded apex. Vertical view 
narrowly rhomboid-lanceolate, with acuminate poles. 
Cell-wall very minutely punctate. 

Zygospore globose, furnished with long, stout, acute 
spines, each arising from a blunt protuberance. 

Length 53-76 fi ; breadth 57-80 ju ; breadth of polar 
lobe 39-57 A*; breadth of isthmus 12-18 /u; thickness 
15-18 /ic; diam. zygosp. without spines 44 /x, with 
spines 67 a*. 

England. — Ambleside (Balfs) and Bowness (Bissett), 
Westmoreland. 

Wales. — Capel Curig, Carnarvonshire {Coolce ^• 
Wills). Dolgelly, Merioneth (Balfs). 

Scotland. — General, but scarce {Boy Sf Bissett). 
Aberdeen ! Inverness ! Scourie and Khiconich, 
Sutherland I Fairly general in Lewis and Harris ! 
Plankton of Loch Fadaghoda, Lewis, and of Loch 
Nan Eun, N. Uist ! 

Ireland. — ^Near Glenties and Lough Anna, Donegal ! 
Ballynahinch, Koundstone, Loughs Aunierin, Athry, 
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Moher, and Shannacloontippen, Galway! 
Adrigole, Kerry ! 

Geogr. Distribution. — France. Germany. Anetria. 
Norway, Sweden. Denmark. Bornholm. Finland. 
Poland. Faeroes. India. Ceylon. Madagascar (var.). 
Central Africa (var.). United States. West Indies. 
Brazil. 

We do not aoderstand how any one conld confuse this 
pretty little species with Micrasteriaa oscitavs Ealfs, to which 
it bears only a superficial resemblance. It is one of the most 
distinctive species of the genua, and notwithstanding its wide 
geographical distribution it maintains its features veiy 
constantly. 

Monstrosities of this species are sometimes found, such 
as those figured by Elfving ('Anteck Finaka Desm,' 1S81. 
t. 1, f. 1) and mentioned by Koy as sometimes occurring in 
Scotland {vide Roy & Biss. 'Scott. Desm.' 1893, p. 174). 

One form from Ireland is worthy of special mention. We 
have given a figure of it on Plate XLI (fig. 12}. It possesses 
an additional tooth above the bifid lateral angles, and was 
observed in quantity from Bailynahinch, Galway. The same 
fonfi is known from the United States {vide West and G. S. 
West, 'Some Desm. U. S' 1898, p. 295). 

A nnmber of varieties of this species occur in America ■ 
which have not yet been found in Europe. One of these — 
var. trigona West — which is known from Maine, is particularly 
interesting, as it was the first triquetral specimen of » 
Micraatenas to be described. 



3. MicraBteriaB tnmcata (Corda) Breb. 
(PL XLII, figs. 1-S ; PI. XLV, figs. 5, 6.) 

TBwitlrum Rola Ehrenb. Entwieli. Lebends. d. InfiiB. 1832, p. 82 ffor 

kll pntcticol purposes only a. name] ; tnfus. 1838, p. 161, t. 12, f. 1 

[in part; 1 g tuid 1 h — if. iruneata']. 
Cotmariun Irwuatum ConU in Aim. de Carlsbfid, 1834, p. 180, E06, 1, 3, 

I. 23, Jii. 
Cfitmarium ^uadrngiet-tuipiJatum Conla in Aim. de Carkbod. IMO, 

p. 215, t, 6, f. 10. 
UUratteriat tmneata (Cordft) Brfb. in Reila' Brit. Desm, 19*8, p. 7B, t. 8, 

f. 4, t, 10, f, 5i Arch, in Pritch. InfuB. 1861, p. 727 j R&benh, Flor. 

Enrop, Alg. lU, 186S, p. 199 {a. flg. 62 h). 191 1 Delp. Dmira. SnbUp. 

1H7B. p. 89, t. 5, t. 6-10 ; Jocobfl. Desm. Danem. 1876, p. 152, t. 8, t. 2-8 

(fornis monstroBE); Eircbn. Air. Schlos. 1878, p. 162^ WuUe. Dosni. 

U.S. 1884, p. 114.1. 38. f. 8; Cooke, Brit. Desm. 1 980. p. 60. t. 26. f. 2 , 



De Toni. Sjul. Alg. 



I. Ill 



; West, Alg. N, WtJes, 1890, p. 287; 
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Alg. W. Ireland, 1802. p. 135 ; Alg. Eng. Lake Distr. 1892, p. 722 ; Eoy 
and Bibs. Scott. Deiin. 1893, p. 175 ; Nordst. Index Deem. 189G, p. 260 ; 
West & a. S. West, Alg. S, England, 1897, p. 48i ; Q. S. Weat, Varia- 
tion Desm. 1809, p. 3S3, t. 9, f. &-16 ; West & G. 8. Wcflt, Alga-fi. 
Torts, 1900, p. 65 1 AIr. N. Ireland, 1903. p, 30. 

Miertuteriai quadTagits-ciupidata (Corda) EtUfs, Brit. Desm. 1848, p. 209. 

«. Ira-Kata vex. qnadrata Buln. in Hedwigia, 1859, p. 21, t. 2, f. 2. 

Didt/midium {Micnuteriai) Eruneahim forma b. dentatum Keinsch, Algenfl. 
Prank, p. 144. 

MkrasUriae tranrata var. tuaitraida De Toni, SyU. Alg. 1889, p. 1115. 

if. tmncata forma ineiia De Tonl, I.e. 

M. Imncata yar. quadragiti-iraipidata De Toni, I.e. 

M, Irtincata var. tridejttala Bennett, Freahw. Alg. Hampa. and Devon. 
ISflO, p. 7 t. 1, f. 10. 

Belierella tntncata Kuntie, Eer. gen. plant, 1891, p. 897. 

Micratterias Iruneata forma pmietata West, Alg. W. Ireland, 1892, p. 135 ; 
Alg. Eng. Lake Distr., 1892, p. 722. 

Cells small, generally a little longer than broad, 
elliptical with widely truncate poles, deeply constricted, 
sinus narrowly linear, often slightly open towards the 
outside ; semicells scarcely o-lobed, incisions below the 
polar lobe moderately deep and generally somewhat 
open (rarely narrowly linear), incisions between the 
two lateral lobes slightly open and not so deep ; lateral 
lobes somewhat variable, typically bilobnlate wth each 
lobule emarginate ; polar lobe very widely cuneate 
(sometimes almost fusiform), apex convex and usually 
flattened or slightly retuse in the middle, lateral angles 
acuminate or emarginate. Side view of semicell 
broadly ovate. Vertical view fusiform-elhptic, poles 
acute. Cell-wall delicately or strongly punctate. 

Zygospore unknown. 

Length, 87-138/*; breadth 78-129^; breadth of 
polar lobe 65-97 /a; breadth of isthmus, 18-27 /a; 
thickness, 36-52 /x. 

KxGr.AND. — Cumberland ! Westmoreland ! (Balfs). 
AV., N., and E. Yorks ! Lancashire ! Cheshire {Boy). 
ATarwick ! ( With) . Gloucester. Wilts ! Surrey I 
Sussex. Hants ! Devon ! Cornwall ! 

Wales. — Common, especially abundant in the upland 
bogsl 

Scotland. — General and abundant ! {Roy ^ Bisseft). 
Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — General and abundant ! 
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Geogr. IHsfribufion. — France. Germany. Austria. 
Galicia. Hungary. Italy. Norway. Sweden. Den- 
mark. Bomholm. Finland. Poland (form). N. and 
S. Russia. Faeroes. N. India. Sandwich Islands. 
United States. Brazil. 

This is one of the most abundant species of the geuuB, 
more especially in the Bphagmim-hogs and pools of upland 
districts. Iq almoet all mountainons areas this Cesmid is 
frequent from 800 to 2,500 ft,, and it is very remarkablt tliat 
its zyfifoapore has not yet been found. 

It is widely distributed throughout Europe and North 
America, and some twenty varieties of it have been described 
by different authors. Many of these so-called "varieties," 
however, have no claim to rank as such, as the species is a 
very variable one, the two semicells of the same plant often 
being widely different in appearance. The lobulation of the 
lateral lobes varies very much, and forma obtained from 
different localities rarely agree in the extent and disposition 
of their lobulation. We have given figures of a number of 
epecimens, mostly from different localities, which show great 
differences in the lobulation. 

Each lateral lobe is normally divided into two lobules, each 
lobule being emarginate. Sometimes the angles of the lobule 
are almost spinate, or they may be furnished with subcapitate 
projections {vidf PI. XIJI, fig. 7). Sometimes the lobules 
are tridentate (this form ha\ing been named " var. tridvnlata" 
by Bennett), but many specimens occur in which some of the 
lobules are tridentate and others emarginate. This is shown 
on PI. XLII, fig. 1. The lateral incisions exhibit much 
variation in the extent to which they are open or closed. 

The plant described as " Cotrmarivm t/vadragkn-mspidalnvi " 
by Corda was only a form of this species, the author (and 
certain subsequent authors) having mistaken the radiating 
fibrillar structure of the mucous investment for an armament 
of spines. 

The form in which the lobules are furnished at each angle 
with a distinct spine is very rare in the British Islands. It 
was first specially mentioned by Brfbisson, being named by 
him " Euanhiim iviniradiahim " (vide Menegh. ' Synops. 
Desm.' 1840, p. 215). KUtzing ('Spec. Alg.' 1849, p. 170) 
placed it as " Micranlmai' eemiradiafa," and Cleve (' Sverig. 
Desm.' 1864, p. 487) as " M. tmvcafa var. neviiradiata." 
Istvanffi subsetjuently (1887) created another synonym by 
renaming the same form " M. Inmctita subsp. rndiosa" ! 
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Forma granulata Racib. 

M. truncata forma granulata Racib. Desm. Nowe, 1889, p. 105, t. 7, f. 1 ; 
West, Alg. Eng. Lake Diatr. 1892, p. 722 ; Alg. W. Ireland, 1892, p. 135. 

Cell- wall densely covered with irregular granules, 
otherwise similar in form and size to the type. 
England. — Hawkshead, Lancashire I 
Ireland. — Ballynahinch and Lough Athry, Gal way I 
Geogr. Distribution. — Austria. 

Var. Bahusiensis Wittr. (PI. XLII, fig. 9.) 

M. truncata var. Bahusienns Wittr. Skandinav. Desm. 1869, p. 9, t. 1, f. 2; 
West & G. S. West, Alg. S. England, 1897, p. 484. 

Cells with large outstanding polar lobes; incisions 
below the polar lobes widely open. 

Length 110 a* ; breadth 100^ ; breadth of polar lobe 
83/1- 

England. — New Forest, Hants ! 

Scotland. — Rhiconich, Sutherland ! 

Geogr. Distribution. — Sweden. 

This variety is well-marked by reason of the outstanding 
polar lobes. 

4. Micrasterias crenata Br^b. 
(PI. XLII, figs. 10-13.) 

Micrasterias crenata Br^b. in Balfs' Brit. Desm. 1848, p. 76, t. 7, f.2,t. 10, 
f . 4 ; Arch, in Pritch. Infus. 1861, p. 727 ; Delp. Desm. subalp. 1878, 
p. 92, t. 5,f. 17, 18; Cooke, Brit. Desm. 1886, p. 61, t. 28, f. 1 j West, 
Alg. N. Wales, 1890, p. 287 ; Alg. W. Ireland, 1892, p. 135; Eoy & Biss. 
Scott. Desm. 1893, p. 173 ; Nordst. Index Desm. 1896, p. 87 ; West & 
G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 87 ; Some Desm. U.S. 
1898, p. 298 ; Alga-fl. Yorks. 1900, p. 66. 

Didymidium (Micrasterias) truncatum forma a. crenatum Beinsch, Algenfl. 
Franken, 1867, p. 143. 

Micrasterias truncata forma c. Babenh. Flor. Europ. Alg. Ill, 1868, p. 191. 

Cells small, about 1^ times longer than broad, 
elliptic with truncate poles, deeply constricted, sinus 
narrowly linear; semicells 5-lobed, incisions between 
the lobes linear, those below the polar lobe consider- 
ably deeper than those between the lateral lobes ; polar 
lobe very broadly cuneate, with a convex apex (some- 
times a little flattened) and rounded angles; lateral 
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lobes bilobulate (rarely entire)j lobules rounded- trun- 
cate or very slightly retuse. Side view of semicell 
widely ovate. Vertical view fusiform-elliptic. Cell- 
wall smooth. 

Zygospore unknown. 

Length 75-125 ;» ; breadth 54-102/.; breadth of 
polar lobe 4(>-65^; breadth of isthmus 17-30^. 

ENCLAsn. — Westmoreland (Bissett). AV. and N. 
Torks! AVarwick (inV^s). Sussex (iJaZ/s). Cornwall 
(Marquand). 

"Wales. — Near Dolbadam Castle 1 , Bethesda ! , 
Capel Curig (Cooko Sf IVills), and Snowdon {Uoij), 
Carnarvonshire. Dolgelly, Merioneth {^Ralfs). 

ScorLAND. — RosS) InveiTiess, Aberdeen, Kincardine, 
Forfar, Perth !, Argyll, Arran, Fife {Roy ^ BisHnit). 

Ireland. — Kylemore, and Loughs between Clifdeu 
and Roundstone, Galway ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Poland. Italy. Norway. W. Africa. 
United States. Brazil. 

The typical form of M. crenala seems very distinct from 
M. tnmcata. It is proportionately longer, with a more robust 
and deeper polar lobe, which is never retnse in the middle, 
though often flattened. The lateral angles of the polar lobe- 
are rounded, and the lateral lobes are not so deeply incised as 
in M. truiicata, the lobules possessing at the same time 
rounded angles. 

It is unquestionably a rare species, although many forms 
have been recorded intermediate ui character between it and 
M. truncata. 



5. Micrasterias Jenneri Ralfs. 
(PI. XLII, fig. 14; PL XLIII, ags. 1, 2.) 

6 (o and >J). 1. 1 



ISae, p. 194 1 Cuoko, Brit. Deem. 1886, p. £ 



26, t. 3 i Hiamg. Peodr. 

[>. U25; West, 

3fi I Alg. Eng. 



Aig. N. Wftle*. 1890, p. 287: Alg. W. Ire! 
Lalce Distr. 1893, p. 122; Roy & Bias. ScoU. Dcwni. 
Nordtt. Index Deem. 1896. p. 150i Woat & G. S. Woat, Alg. S. 
1897, p. 484. 
Hrlitrtlla Jmneri Kuntze, Revia. ^n. plant. 1691, p. 899. 
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Cells ratber large, about 1^ times as long as broad, 
oblong-elliptic, deeply constricted, sinus narrowly 
linear ; semicells 5-lobed, interlobular incisions narrow 
and linear, not very deep, those below the polar lobe 
deeper than the others ; lateral lobes somewhat cuneate 
and slightly bilobulate, each lobule retuse ; polar lobe 
very widely cuneate, angles rounded, apex broadly 
convex but retuse in the middle. Side view of semi- 
cell oblong-eUiptic. Vertical view oblong-fusiform, 
with the sides in the middle subparallel, somewhat 
suddenly attenuated to the poles, which are obtusely 
rounded. Cell-wall densely covered with irregular 
flattened granules of variable size, which are sometimes 
much reduced. 

Zygospore unknown. 

Length 132-170 ^; breadth 82-125 fi; breadth of 
polar lobe 60-81 fi; breadth of isthmus 24-33 fi. 

England. — Near Stickle Tarn, Westmoreland (very 
abundant)! Sutton Park, "Warwick (Wills). Thurs- 
ley Common, SuiTey 1 New Forest, Hants! (Balfs). 
Cornwall (Mnrqiiand). 

Wales. — Capel Curig, Carnarvonshire ! {Cooke ^ 
Wills). Dolgelly, Merioneth ! (Balfs). 

Scotland. — Sutherland, Ross, Inverness I, Aberdeen, 
Kincardine, Forfar, Perth, Argyll, and Arran (Roi/ ^ 
Bissett). Near Sligachan, Skye 1 Plankton of Loch 
Boon, Ayrshire. 

Ireland. — Near Foxford, Mayo I Kyleraore, Gral- 
way ! Tyrone (Archer). Dublin and Wicklow (Archer). 
Glencar (Archer) and Carrantuohill!, Kerry, 

Oeogr. Distrihution, — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. New Zealand 
(var.). United States. 

This characteristic species is very nncommon. It occnrs 
principally in upland Sphagnu'm-s,Te&& and is Bometimee found 
in quantity in association with Micraeterias oacitan* var, 
mucronala, Euastrum insigiie, Xanlhidium armatum, etc. 

The typical form is densely covered with flattened granules, 
but the amonntof roughness varies much in different specimens. 
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Var. simplex West. {P\. XLIII, fig. 3.) 

U.Jcnneri var. »iiiipf« West, Alg. N. Walea, IS90, p. 287. t. 6. f, 34; Alg. 

W. Ireland. 1892, p. 135 ; West and G. S. West, Alg. S, England, 1897. 

p. *W( Alg. N. Ireland. 1902. p. 30. 
.V. Jcn«eri forma Braiiliei\tia BOi'g- Desni. Brasil. 1800, p. 32, t. 3, t. 13. 

Cells with the lateral lobes entire aiid slightly retuse, 
polar lobe narrower and more cuneate; cell-wall smooth 
or punctate. 

Length 127-150 fi; breadth 95-100 p; breadth of 
polar lobe 53-56 fi; breadth of isthmus 25-.34 /i. 

Englasd. — Near Stickle Tarn, Westmoreland ! New 
Forest, Hants ! 

Wales. — Dolgelly, Merioneth ! 

Scotland. — Moidart, Inverness ! 

Ibelaxd. — Glenties, Donegal ! Ballynahinch, Gal- 
way ! Lough Fea, LonilondeiTy ! 

Geogr. DistnbuUoiu — Brazil. 

6. Hicrasterias conferta Lund. 
(PI. XLIIl, figs. 4-8.) 

XUraitiriai conferta Lund. Desm. Siiec ISTl. p. 14, t. 1, f. 5i WoUe, 
Oeun. U.S. 1884, p. lU,t. 63,f. 12, 13; Cooke, Brit. Deim. 1B86, p. 69, 
t. 28, f. a i Roy & Bias. Scott. Desm. 1893, p. 173 1 West 4 G. S. West, 
Scott. Freshw. Plankton, I, 1903, p. 525. 
a. i/rannlata Wood, Freahw. AIr. K. Amer. 1874, p. IM, t. 21. f. 16, 
HtUeMla eaufrrta Kantze, Bevis. gen. plant. 1891, p. W8. 

Cells somewhat small, broadly elliptic, deeply con- 
stricted, sinus narrowly lineai* (often entirely closed by 
the overlapping of the basal angles of the semicells) ; 
seniicells five-lobed, with all the lobes and lobules 
closely approximated, the interlobular incisions being 
narrowly linear and not very deep ; polar lobe sub- 
cimeate, dilat<?d from a somewhat nairow base, lateral 
margins concave, apex convex but retuse in the middle, 
with two minute papillae on the apical margin near 
each of the slightly-obtuse angles, often with a pair of 
small teeth on each side of the median hollow ; lateral 
lobes about equal in breadth, each divided by a shallow 
incision into two lobules, lobules again divided, the four 
ultimate divisions being equal in .size and retuse-emar- 



MR'BASTEKLAS. OV 

ginate (sometimes convex with a median papilla). 
Side view of semicell rectangnlar-obloug, apex romided- 
tnmcate and bearing 3 papillae, sides sliglitly retuse. 
Vertical view oblong-lanceolate with a papilla at each 
pole. Cell-wall minutely punctate. 

Zygospore unknown. 

Length 84-89 fi ; breadth 74-82 fi ; lireadth of polar 
lobe 40—14 fi; breadth of isthmus lti-19 /i; thickness 
2Z II. 

Scotland. — Glen TJrquhart, Inverness; Upper Pow- 
lair in Birse, Birsemore Loch, Dalwhing near Aboyne, 
near Loch Dawan, and near Loch Kinord, Aberdeen ; 
Muiryhaugh and Dalbrake in Strachan, Kincardine; 
Glen Coe, Argyll; North Glen Sannox, Arran {Roy ^ 
Bissett). Near Stirling I Rhiconich, and plankton of 
Loch Morar, Sutherland ! Near Tarbert and in the 
plankton of Loch Laxadale, Harris ! Near Balallan and 
in plankton of Loch Mor Bharabhais, Loch Cuthaig, 
and Loch Fadaghoda, Lewis, Outer Hebrides ! 

Geogr. Distnbution. — France. Norway. Sweden. 
Finland. Greenland. United States. 

This Micraaterias la essentially of a northern type and it is 
one of the rarest Britiah species. In Europe it seems to be 
almost confined to the north-western countries, and it is met 
with frequently in the eastern parts of the United States. 

It is only known from Scotland in the British Islands, 
liaving been found in a immber of localities on both the 
eastern and western slopes. In some parts of the Outer 
Hebridesit can be obtained freqiieutly,but never in abundance. 

M. conferta is a very characteristic species, M. papillifera 
being the only other species of the genus with which it conld 
be confused. It is, however, easily distinguished by the 
shortness and breadth of the polar lobe, which widens out 
from a relatively narrow base. The lobes and lobules are 
more compact and crowded than is generally the case in 
M. papillifera, and the incisions between them are not so 
deep. The apex of the polar lobe also differs gi-eatly from 
that of M. papillifera, and the interlobular incisions are not 
bordered by minute spines. 

Irregularities in the form of the lobules are of frequent 
occurrence. The four small lobules of each lateral lobe should 
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normally be sliglitly retuse or emarginate, but thpy are often 
truncate with a median papilla, or even bluntly triangular. 
There is also a great tendency for the lateral lobes to grow in 
size until they not only overlap each other at the sinus, but 
also overlap the polar lobe on each side. 

Var. hamata Wolle. (PI. XLIII, figs. 10, U.) 

M. cn-nfeHa var. hamata Woile, in Bull. Tom Bot. Club, 1883, p. 10. t. 27, 
f, 1 ; Desm. U. 8. 18B4, p. 114, t. 53, t. 12. 13 : West 4 G. S, West, 
Somt? N. Amer. Desm. ISM, p. 241. t. 14, f. 8, 9. 

Jf. hamata BOrg. Desm. Briia. 1890, p. 31. 

Lateral lobes as in the typical form, or rarely some- 
what further subdivided; polar lobe less widely 
cuneate, with the lateral angles downwardly uncinate. 

Length 80-128 /x; breadth 75-107 /a; masimnin 
breadth of polar lobe 30'5-53 /x ; breadth of isthmns 
10-5-19 p.. 

Scotland. — Plankton of Loch nan Cuinne, Suther- 
land ! {/. Murray). Near Tarbert, Harns, Outer 
Hebrides ! 

Geugr. Distribution. — tTnited States. 

This is a very curious variety of M. couferta in which the 
lateral margins of the polar lobe are greatly excavated just 
below the angles of the lobe. The lobe is thus more or less 
anvil-ahaped, and the angles are diHtinetly uncinate. The 
incisions below the polar lobe are therefore widely open, but 
closed again at the outer extremity. Specimens uf this variety 
sometimes reach a larger size than is ever attained by the 
typical form. 

W'e have already pointed out (' Some N. Ainer. Desm.,' 
p. 241) that Biivgeaen was greatly in error in elevating this 
variety to the rank of a species. Moreover, the Micrasterias 
which Biirgesen figured from Brazil under the name of 
" M. haviala forma Brasilieiisis" [i-ide Borg. 'Desm. Brae.' 
t. 2, f, 11) is certainly not a form of M. couferta var. hamata. 
We have seen many specimens of AT. coii/eria which combined 
the characters of both the type and the var. }iatiiata. Very 
often the polar lobe of one semicell is typical, whereas that of 
the other semicell is such as is found in the var. haviafa. We 
give a figure of one of these forms which demonstrates con- 
clusively that the var. haviata is truly a variety of M. conferia 
and not a distinct species (PI, XLIU, fig. 9; length 77^; 
breadth 70/<.) 
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7. Micrasterias papillifera Breb. 
(Pi. XLIV, tigs. 1, 2, 7.) 

MieraMttriaa papillifera Breb. in Kalft' Brit. Deam, 1848, p. 72, t. S, f. 1 i 
Aroh. in Pritch. IntuB. 1861, p. 727. 1. 1, f. 18, 19 : Eabenh. Flor. Europ- 
Alg. IXI, 1868, p. 194 i Delp. Desni. aubalp. 1873, p. 8tJ, t. 4, f . 5, 6 ; 
Eirchn. Alg. gohios. 1878, p. ISa-, Wolle, fieBin. U. S. 1884, p. 10», 
ft. 32, f.8, 9?j: Coote, Brit. Deam. 188e,p. tj0,t.27,f.2 i Hansg, Prodr. 
Algenfl. Biilim. 18S8, p. 210; De Toni, Syll. Alg. 1889, p. 1132 ; West. 
Alg. N. WaleB, 1B90, p. 287 ; Alg. W. Ireland, 1892, p. 185 ; Alg. Eng. 
Lake Dtttr. 18«2, p. 72a ; Hoy & Bisa. Scott. Deain. 1893, p. 174; 
Nordst. Index Deam. 1896, p. 194 ; West & G. 3. West. Alg. S. England, 
18»7, p. 484 ; Alga-fl. Torks. ISIXI, p. 6ti ; Alg. N. Ireland, 1902, p. 30. 

DidyvMium {UicrasUriai) papUli/eiiim Keiusch. Algenfl. Frank. 1867, 
p. 14fi. 

HelieTtlUi papUlifera Kuntze, ReviB. gen. plant. 1891, p. 89S. 

Cells of moderate size, usually a little longer than 
broad, subelliptic or subcircular, deeplj' constricted, 
sinus very naiTowly linear ; semicells o-lobed, with the 
lobes and lobules usually almost approximate, inter- 
lobular incisions linear ; jiolar lobe cuneate with con- 
cave sides, apex concave with a slight median notch, 
each angle slightly produced and furcato-emarginate, 
with a pair of small teeth on each side of the median 
notch ; lateral lobes cuueate, of almost equal breadth, 
each divided by a moderately deep incision into two 
lobules, lobules again divided, the four ultimate divi- 
sions of each lobe being emargmate (or rarely tridenti- 
culate). Side view of semicell elliptic-oblong, with a 
tricuspidate apex. Vertical \'iew narrowly oblong 
with subacute poles. Cell-wall generally minutely 
punctate, with a row of acute granules or denticula- 
tiona on each side of the sinus and the interlobular 
incisions ; in both side and vertical views these 
grannies or small teeth are marginal. 

Zygospore globose, furnished with strong processes, 
each of which is doubly furcate at the ajiex, the ulti- 
mate divisions being small but widely spreading ; the 
processes are one-third the diameter of the zygospore 
in length. 

Length 118-145 /j,; breadth 108-145 /i ; breadth of 
polar lobe 35— i4^; breadth of isthmus 15-22 /z; 
thickness 21-24^; diam. zygosp. without processes 
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42-44/1, with pi-ocesses 67-72 /i,; length of processes 
1-0-17-5/.. 

England. — Cumberland 1 Westmoreland ! (Ralfs). 
W. and N. Yorks! Lancashire! Warwick (Wills). 
Surrey! {RaJfs). Sussex {IMfs). Hants! (Ealfs). 
Devon! Cornwall! {Ralfs). 

Wales. — Fairly general in the north ! Zygospore 
from Dolgelly, Merioneth (Salfs). 

Scotland. — General ! Zygospores from Dinnet, 
Aberdeen, and from Fowlis Wester, Perth (Rui/ tj" 
B inset t). Outer Hebrides ! Orkneys! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Antrim ! 

Geoijr. Dietribuiioii. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. N. and S. Russia. 
Russian Lapland. Greenland. New Zealand. United 
States. Brazil. 

This is the most abimdant of the smaller British speciea of 
the genus which possess deeply-lobed semicells. It is known 
at once by the form of the polar lobe and by the denticuia- 
tions bordering the interlobular incisions. It is somewhat 
variable in its relative proportions. Most specimens are a 
little longer than broad, but individuals are sometimea met 
with of etjual length and breadth, 

M-iiiipiUlfTa cannot be confused with M.cmiferta if the 
polar lobe is carefully examined. It must likewise be 
remembered that the latter species is smaller, very much 
rarer, and more restricted in its distribution. 

Home forms occasionally exhibit a roughness on the exte- 
rior of the cell-wall somewhat similar to that commonly 
present on M. Jenneri. Cells of this kind are invariably old 
ones and may exhibit a rather corroded outline, Schmidle 
('Beitr. alp. Aljf./ 1896, p. 23 cum fig.) has named forms of 
this nature which he found in the Austrian Tyrol " var. 
verrMema," 

Forma major. (PI. XLIV, fig. 3.) 
Length '200 y.; breadth 1"0 ^; breadth of polar 
lobe 51 /I ; bren<:lth of isthmus 29 p., 
Wales. — Llyn Ogwen, Carnarvonshire ! 
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Var. glabra Nordst. (PI. XLIV, figs. 4, 5.) 

If. papiUifera Br6b. var. glabra Nordst. in Wittr. & Nordst. Alg. Exsic. 
1882, No. 466; in fasc. 21 (1889), p. 35; West Alg. W. Ireland, 1892, 
p. 135. 

Cells destitute of the acute granules or denticula- 
tions whiqli are normally present on both sides of the 
principal incisions. 

Length 90-125 fi; breadth 88-109 fi; breadth of 
isthmus 19 fi. 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

Ieeland. — Ballynahinch, Galway ! 

Geogr. Distinbutian. — N. Eussia. Brazil. 

A form of this variety was described from the west of 
Ireland as " var. glabra Nordst. forma injlata West/^ in which 
there was a small basal inflation in the side view of the semi- 
cells. This form is figured on PI. XLIV, fig. 5 (length 125 // ; 
breadth 125 //; breadth of isthmus 15 //; thickness 29 /x). 
CoTisult West, 'Alg. W. Ireland,' 1892, p. 135, t. 20, f. 10. 
Nordstedt has suggested that this form is possibly a small speci- 
men of M» denticulata var. notata, but we do not think so. 

Var. varvicensis Turner. (PI. XLIV, fig. 6.) 

M. papUlifera Breb. var. varvicensis Turner, Desm. Notes, 1893, p. 345, 
fig. 13. 

"A variety with the lobes and lobules incised 
almost as in M. Grux-Melitensis.^^ The interlobular 
incisions are considerably more open than in the 
typical form. 

Length 128 fi; breadth 120 fi; breadth of isthmus 
26 fi. 

England. — Sutton Park, Warwick (T. Bolton). 

8. Micrasterias Murrayi West & G. S. West. 

(PI. XLV, figs. 1-3.) 

Micraslerias Murrayi West & G. S. West, Scott. Freshw. Plankton, I, 
1903, p. 538, t. 15, figs. 1, 2. 

Cells of medium size, as broad as long, very deeply 
constricted, sinus widely open with an acute apex; 
semicells broadly subsemicircular and deeply 5-lobed, 
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with the incisjona between the lobes widely open 
and subradial; polar lobe with siibparallel sides, 
suddenly dilated near the apex, which is retusely 
eraarginate, angles emarginate- dentate, with a minute 
tooth within the apical margin towards each angle ; 
lateral lobes equal, divided into four equal lobules, the 
median incision being twice the depth of the other two 
incisions, each lobule emarginate-dentate. Cells with 
a series of minute teeth or denticiilations on each side 
of the interlobular incisions and the sinus. 

Zygospore unknown. 

Length 142-151 /i; breadth U2-147 /i; breadth of 
isthmus 18 fi. 

SroTLAND. — In the plankton of Loch Rnar, Suther- 
land 1 (J. Murray). 

Tliis species occurred in abundance in the plankton of Loch 
Ruar, the only locality from which it has yet been obtained. 
Ita characters are very constant and do not agree with those 
of any other described species of the genus. The incisions 
between the lobes and lobules are all widely open with 
concave sides, which feature causes tlieni to be widest about 
the middle. The sinns, which is more open than that of any 
other incised Micrasteriaa, is one oF the most striking charac- 
ters of the species. 

The only species with which it could be confounded are 
M. papillifera Breb. and M. Sol (Ehrenb,) Kutz. (particularly 
var. omata Nordst.), From M. ■pnpUlifera it is distinguished 
by the widely-open sinus and incisions, which are also deeper, 
and by the very different form of the polar lobe. It is dis- 
tinguished from M. Sol by the widely-open sinus and incisions, 
which are not so deep, and by the absence of the further 
subdivision of the superior lateral lobes. 

M. Mvrrayi possesses a series of minute denticulations 
along the margins of the sinns and each of the incisions 
between the lobes. Tliis character is prt-sent in M. papUUfcrn 
and in M. Svl var. ornata. 



Var. triqnetra "West & G. S. West. (PI. XLV, fig. 4.) 

if. Jfurmyt var. IHqutira Weet & Q. S. West, Soott. Freihw. Plaakton, t, 
1903, p. 638, t. 15, f. 3. 

Cells triquetrous, triradiate in the vertical view. 
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Length 103 ft; breatitli 151 /i; breadth of isthmus, 
16 fi. 

Scotland. — In the plankton of Loch Doon, Ayr- 
shire ! 

This variety is of fp-eat interest as only one other triangular 
form of Mifrasteriaa is known to occnr, viz. M. pimiatiiida 
(Kiitz.) Ralfs var. trigona West ('Freshw. Alg. Maine/ 1889, 
p. 206; in 'Jonrn. Bot./ 1889, t. 291, f. 15). 



9. Micrasterias Sol (Ehrenb.) Kiitz. 
(PI. XLVI, figs. 1, 2.) 

Evattnan Sol Ehrenb., Verbreit. und Einfliisa mikroatop. Lebens in SQd- 

und Nord-ainerika, Phyaik. Abb. Preues. Ak. WisB. zu Berlin, ISll 

(Berlin, 1&43), p. 413, 1. 1. f. 16. 
MicratltHas radiata BaJfa, Brit. Desui. 1S48, p. 72, t. 8, f. S; Arcb. in 

Priteh. InfuB. 1861, p. 727, t. 1, f. 21 -, Kabenb. Flor. Europ, Alg. m, 

1868,p.l82i Delp. Desm. aubttlp. 1873, p. 85, t. 4, f. 2-4 ; Wolle, Deam. 

TJ.S, ISSl, p. 109, t. 31, f. 2, 3 [fignres badl ; Cooke, Brit. Desm. 1886, 

p. 58, t. 27, f. 1 ! De Toni, 3yIL k\g. 1889, p. 1133; West, Alg. W. 

IreUed, 1892, p. 134; Boy & Biaa. Scott. Deam. 1893, p. 174; ^'oidat. 

Index Deam. 1896, p. 219 ; "Weat & G. S. West, Alg. S. England, 1897, 

p. 484 ! Seott, Freebw. Fl&nkton, 1, 1903, p. B25. 
If. Sol (Ehrenb.) Klits. Spec. Alg. 1640, p. 171 ; Jacobs. HeiVa. Danem. 

1875. p. 188. 
BelvsrtUa Sol (Ehrenb.) Knntze Kev. gen. plant. 1891, p. 897. 

Cells approximately circular in outline, very deeply 
constricted, sinus slightly open with each margin 
faintly 2- or 3-undulate ; semicella deeply 5-lobed, 
with the incisions between both the lobes and lobules 
deep and slightly open, sometimes open inwards but 
closed outwards ; polar lobe with subparallel sides, 
slightly expanded at the apex, apical margin retuse- 
emarginate, each angle emarginate-dentate, with a 
small tooth attached within the apical margin near the 
angle on each side ; lateral lobes unequal, superior 
lateral lobes slightly larger than inferior lateral lobes 
and generally (but not always) more subdivided ; in- 
ferior lateral lobes divided into four equal lobules by 
three incisions, the median one being much deeper 
than the other two, each lobule furcate-dentate at the 
extremity (or sometimes further divided into two fur- 
cate-dentate portions of equal size) ; superior lateral 
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lobes divided into eight equal lobules by seven incisions 
of which the median one is much the deepest, each 
lobule furcate-dentate at its extremity ; margins of 
interlobular incisions generally slightly undulate like 
the sinus. Side view of semicell liu ear-oblong, very 
gradually attenuated to a tridentate apex. Vertical 
view linear-fusiform, with acute poles and a slight flat- 
tened protuberance in the middle on each side. Cell- 
wall dehcately punctate. 

Zygospore unknown. 

Length lti2-l<)l fi; breadth 1-58-192 /a; breadth of 
polar lobe (at apes) 36-38 [i; breadth of isthmus 
17-18 ,1. 

England. — Bowness, Westmoreland ! Near Chapel 
Wood, S.E. Surrey! Cornwall {Mnrqitmt/I). 

Wales. — Capel Curig, Carnarvonshire {Coohe ij- 
Wills) ! Llyn Gwernan near Dolgelly, Merioneth 
(Balfs). 

Scotland. — Slewdnim, Aboyne and Birsemore Lochs, 
Aberdeen (Boij ^- Hisscff). Rhiconich, and in the 
plankton of Lochs Shin, Ghriama, and nan Cuinne, 
Sutherland ! Plankton of Loch Fadaghoda, Lewis ; 
near Tarbert, Harris; and in the plankton of Loch 
nan Eim, N. Uist, Outer Hebrides ! Plankton of Looh 
Beosetter, Bresaay, Shetlanda I 

ImcLANn. — Longh Derryclare, Galway I Adrigole, 
Kerry I 

Geogr. Distribution, — France. Italy. Sweden. Den- 
mark. United States. Jamaica. Brazil. 

This IB one of the most beautiful species of the genus and 
has been recorded principally under the name o{"Micra»- 
terias radiasa." The first recognizable mention of this 
Micrastena» is that by Ehrenberg in 1843 under the name of 
Euaslmm Sol. 

Neither Erhinulla radiona Acharius (in Weber and Mohr, 
'Beitr. rut Naturkunde,' II, 1810, p. 340, t. 4, f. 4-15), nor 
Echiwlla radinna Lyngbyo {' Tantamen Hjdrophyt. Daiiicfe,' 
etc., HafniiB, 1819, p. 208, t. 69, f. e) refer to anything of the 
nature of a Mierattlerian as the genus is at present nnderstood. 
Micranterian radiosa Ap. (in 'Flora,' 1827, p. 643) is simply a 



MICRASTEBIAS. 97 

name which the author gave to Echinella radiosa Lyngbye. 
Micrasterias radiosa Ralf s (' Brit. Desm/ 1848, p. 72, t. 8, f . 3) 
which that author wrongly attributed to Agardh, is the 
first good account of the Desmid described and figured by 
Ehrenberg five years previously (1843) under the name of 
" Euastrum Sol" Balis himself recognized this identity and 
placed Euastrum Sol Ehrenb. as a synonym of his Micras- 
teria^ radiosa. The specific name " Sol " must therefore take 
precedence over Ralf s^ name " radiosa J' 

Micrasterias Sol is almost circular in outline, and is easily 
distinguished by the depth and elegance of its lobulation. 
The margins of the deeper incisions are usually slightly 
undulate and the lobules frequently overlap. 

North American specimens of this species exhibit much 
greater variation than is shown in British examples. 

Var. ornata Nordst. (PL XL VI, figs. 3, 4.) 

Micrasterias radiosa Balls var. orMLta Nordst. Desm. Brasil^ 1870> p. 223, 
t. 2, f. 11 ; Lund. Desm. Sueo. 1871, p. 13 ; Boy & Biss. Soott. Desm. 
1893, p. 174; West & G. S. West, Some N. Amer. Desm. 1896, p. 240. 

Jtf. 861 (Ehrenb.) Edtz. var. (ymata Nordst. in Pointsf&r. Skand. V&zt. iv, 
1880, p. 25. 

With a row of minute teeth or denticulations on 
each side of the sinus and of the incisions between the 
five lobes of the semicells. 

Length 112-188 /i; breadth 110-171 /i; breadth of 
isthmus 16-18 fi\ thickness 22 fi. 

Wales. — Capel Curig, Camarvonsliire ! 

Scotland. — Near Brin, Inverness; Slewdrum and 
near Craigendinnie Farm, Aberdeen; Scolty Dam, 
Kincardine {Boy Sf Bissett). Plankton of Loch Doon, 
Ayrshire ! Plankton of Loch Fadaghoda, Lewis, Outer 
Hebrides ! 

Geogr. Distinbution. — Norway. United States. 
Brazil. 

10. Micrasterias apiculata (Ehrenb.) Menegh. 

(PI. XL VII, figs. 1, 2.) 

Euastrum apicvlatum Ehrenb., 1834 ; Infos. 1838, p. 161, t. 12, f. II. 
Micrasterias apiculata (Ehrenb.) Menegh. Synops. Desm. 1840, p. 216; 
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Balfg, Brit. Desm. 1848, p. 209 i Arch, in Pritch. Infna. 1861, p. 727; 

Babenh, Fior. Enrop. Alg. Ill, 1888, p. ISS ; Kirchn. Alg. Sohlea. 187S, 

p. 163 1 Roy & Bibs. Jnp. DeBm. 18H6, p. 193, t. 268, t. 13 ; Cooke, Brit. 

Veem. 1887, p. 186, t. 48, t. 1; Nordat. Borah. Desm. 1888, p. 187; 

Heiiuerl, Deam. alp. 1891. p. 6U2 : West & G. 3. West, Some N. Amer. 

Benu. 1896, p. 240: NortUt. Index Desm. 1806, p. '18. 
Didymidivm {UiCTatUriai) apUulatum Heinach, Algenfl. Primk. 1867, 

p. 146. 
MicratUriai Jimlmata HaUs forma apicvlata Wolle, Deem. U. S, 1B84, 

p. 110. 
Htlierella apitulata Enntze, B«v. gen. plant. 1891, p. 898. 

Cells large, a little longer than broad, subelliptic in 
outlme, very deeply constricted, sinus widely open out- 
wards but linear towards its apes ; semicells 5-lobed ; 
polar lobe distinctly exserted, lower portion with sub- 
parallel sides, upper portion widely dilated, apex retuse- 
emarginate, angles with a pair of diverging spines and 
with a large curved spine on the apical margin close to 
each angle, and with a ])air of spines on each side of the 
apical notch ; lateral lobes subequal, bilobulate, lobules 
again divided and each division furnished with two 
(sometimes three) marginal curved spines ; incisions 
bordering the polar lobes opening widely outwards, the 
remaining incisions (both primary and secondary) more 
or less open. Side view narrowly ovate-pyramidate 
with a truncate apex beanng spines. Vertical view 
rhomboid -elliptic with acute poles. Cell-wall furnished 
with numerous minute spines, an'anged in subradiate 
rows or scattered over the surface, with four rather 
larger spines arranged in a quadrate manner in the 
middle of each semicell jnst above the isthmus. 

Zygospore unknown. 

Length 220-294^; breadth 1 80-250 /i; breadth of 
isthmus 30-36 fi. 

Englasd. — Bowness, Westmoreland {Turner). 

Gt'oijr. Disti-iindion. — France. Germany. Galicia 
in Austria. Italy. Sweden. Denmark. Bornholm. 
Finland. Poland. Russia. Japan. India. Burma. 
United Stat-es. 

This beautifal species in its typical form is only knovm 
from the English Lake District, having been found by 
Turner in a locality which furnishes numerous specimens of 
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several of its varieties. It can be at ouce recognized by the 
numerous spines inserted regularly on the margins of the 
lobules and polar lobe, and more or less irregularly all over 
the surface of the cell. It is somewhat variable in its relative 
proportions. 

Var. flmbriata (Ralfs) Nordst. (PI. XL VI, fig. 6 ; 
PI. XL VII, figs. 3, 4.) 

Eiia!(rtx.,i Rota Ehrenb. Infus. Ih38 (in part), t. 13, t I d. 

liifYotiervu finAriita EalfB, Brit. Deam. 1848. p. 71, t. 8, f . 2 i Arch, in 

Pritoh. Infna. 1861, p. 727 ; Rabenh. Flor. Eur. AlB^ni. 1868. p. 193 ; 

Eirctin. AJg'. ScUes. 1878, p, 102; WoUe. Deam. TI. S. 1884, p. 109, 

t. 36, f. 1-8 (variouH formB) ; Cooke, Brit. Beam. 1886, p. 59. t. 28, f . 1 ; 

Wolle, Freshw. Xla. TJ. S. 1387. p. 338 i Hanse. Prmlr. Al^nfi. BOhm. 

1888, p. 210; Da Toni, Syll. Alg. 1889. p. 1131 1 Eoy i Bias. Scott. 

Deam. 1893. p. 174 ; Nordst. Index Desm. 1896, p. 124. 
I>)(ji/inHltutn (Jft(^r<iit«?-iai) fimbriaivm Reinsch. Algenfl. Frank. 1867, 

p. 149. 
llicTatttriiu apicydala (Ehrenb.) Uenegh. eab^. fimhnnla Nordst. Bomh, 

Deam. 1888. p. 100; Weat, Alg. En ^. Lake Diitr. 1892, p. 723; Nordat. 

Index Desm. 1896, p. 48 : Weat Jt G. S. West, Alga-fl. Torka. IBOO, p. 60, 
HditnUa fimbriata Ktmtze, Bevia. ges. plant. 1891, p. 898. 

Interlobular incisions narrower tlian in the type, 
causing the lateral and polar lobes to become appro-xi- 
mate ; polar lobe less projecting, usually with fewer 
apical spines ; cell-wall commonly destitute of surface- 
spines. 

Zygospore globose, furnished with slender, elongate, 
scattered spines, mostly furcate at their extremities 
and sometimes notched below the middle ; furcate 
extremities with the divisions recurved. 

Length 230-255 /a; breadth 216-246 /t ; breadth of 
isthmus 29-32 /x; diam. of zygospore without spines 
75 /i, with spines 125 ^. 

England. — Bowness, Westmoreland ! Cullingworth, 
Adel Dam, and Eldwick, "W. Yorks ! Sutton Park, 
Warwick {Wills). 

Wales. — Capel Curig, Carnarvonshire {Cooke ^ 
Wills). Dolgelly, Merioneth {Balfs). 

Scotland. — Scotston Moor, near Kintore, Press- 
whin, Loch iniachie, and near Ballater, Aberdeen ; near 
Bridge of Feugh, Kincardine; Menniuir, Forfar (Boij A" 
Bi^setf). Rhiconich, Sutherland 1 Plankton of Loch 
nan Cuinne, Sutherland ! {J. Mnrrat/). 
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Ireland. — Dublin and Wicklow (Archer). Clough, 
Antrim! 

Geogr. IHstnbution. — France. Belgium. Germany. 
Galicia in Austria. Norway. Sweden. Denmark. 
N. and S. Russia. United States. 

Var. fimbriata forma spinosa Bissett. (PI. XL VII, 

fig. 5.) 

M. fimbriata Balls var. spinoaa Bissett in Boy & Bibb. Scott. Desm. 1893, 
p. 174, t. 4, f . 3. 

Cell-wall furnished with a row of minute spines 
along each side of the principal incisions, three or four 
close to the base of each semicell, and a row of about 
four imder the base of the polar lobe. 

Length 210 /i; breadth 200 fi; breadth of isthmus, 
25 fi. 

Scotland. — Slewdrum, Loch Ullachie and marsh west 
of it, Aberdeen {Boy Sf Bissett). 

if. apiculata var. fimbriata, although a scarce Desraid, is 
more often met with than any of the other forms of M. apini' 
lata. It is exceedingly variable in the form of the lobules, 
especially those of the inferior lateral lobes nearest the sinus, 
which often project considerably beyond the general contour 
of the cell. The polar lobe is also variable in the amount of 
its exsertion, sometimes projecting considerably beyond the 
superior lateral lobes, sometimes not projecting in the least 
degree. The insertion of the marginal spines is precisely 
similar to that in typical M. apiculata. Most forms of 
M. apiculata var. fimbriata are usually destitute of surface- 
spines, but many intermediate stages are met with between 
such forms and the thickly-spined form of M. apiculata itself. 
In some the surface-spines are scattered and few in number, 
in others they are irregularly disposed in the neighbourhood 
of the principal incisions, and in others they are more 
numerous and more regularly arranged. The latter form was 
named by Bissett "/. spinosa,'' 

The zygospore is recorded from Rochester, New Hampshire, 
U.S.A., by Wolle. 
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Var. brachyptera (Lund.) nob. (PI. XL VI, fig. 5 ; 

PI. XL VII, figs. 6, 7.) 

M. brachyptera Lund. Deem. Suec. 1871, p. 12, t. 1, f. 4; WoUe, Desm. 

U.S. 1884, p. 110, t. 32, f. 6, 7; Biss. Desm. Windermere, 1884, p. 192; 

Cooke, Brit. Desm. 1886, p. 63, t. 30, f. 2; De Toni, Syll. Alg. 1889, 

p. 1120. 
M. brachyptera forma bispinata Turn. New and Bare Desm. 1885, p. 937, 

t. 16, f. 15. 
M. apiculata (Ehrenb.) Menegh. subsp. finibriata y brachyptera Nordst. 

Bomh. Desm. 1888, p. 190. 
Helierella brachyptera Euntze, Bevis. gen. plant. 1891, p. 898. 

Proportionately longer than the type; polar lobe 
more projecting^ relatively larger and widerj with a 
distinct constriction below the apex, apical margin 
widely retuse ; lateral lobes shorter and generally with 
fewer lobulations; sinus and incisions between the 
lobes widely open, especially the incisions between the 
polar lobe and the superior lateral lobes; generally 
with a row of spines bordering each side of the polar 
lobe and the sinus. Cell- wall punctate. 

Length 191-230 ti; breadth 131-180 fi; breadth of 
isthmus 34-37 ft; max. breadth of polar lobe 54-60 /x; 
thickness 72 [i. 

England. — Bowness, Westmoreland ! (Bissett). 

Scotland. — Loch Ness, Inverness ! Rhiconich, 
Sutherland ! Plankton of Loch Fadaghoda, Lewis, 
Outer Hebrides ! 

Geogr. Distribution. — Norway. Sweden. Poland 
(form). S. Russia. United States. 

This is a well-marked variety of M. apiculata differing in 
its shorter lateral lobes, wider and more outstanding polar 
lobe, and in the fewer number of surface-spines. The inser- 
tion of the marginal spines is exactly similar to that of all 
other forms of M. apiculata, and the lobulation of the lateral 
lobes and number of inserted spines is very variable, the two 
semicells of one individual often differing considerably in 
these respects. There is thus no reason for Turner^s name 
^^ forma bispinata J^ Most specimens of this variety possess a 
row of spines within each side of the polar lobe and within 
each margin of the sinus. The number of these spines is 
variable and in some specimens they are entirely wanting. 
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The latter forms have been termed by Nordstedt " forma 
glabriuscula" {r-ide PI. XLVII, fig. 7). "The lateral lobes in 
Bome forms are widely separated and spreading, but iu others 
they are more compact and the incision between them is 
narrow. 

11. Micrasterias rotata (Grev.) Ralfs. 
(PI. XLVIII, figs. 1-0.) 

MicTaiUrias fnreala Ag. in Flora, 1827, p. 843 [Description bad and 
quite nnrecogniiable ; AgiLrdh's original specimens have been found 
to be partly it. ro(a(aj. 

? EMaitrum Site Ehrenb. Entwiclc. Lebenda. d. Infns. 1832, p. 82 [Deecrip- 
tion bad and too brief] ; Ehrenb. Infns. 1S38, p. 161. 1. 13, f. 1 [Fiifures 
inelude M. rotata, M. apie«lata var. fimhriata, and If. truncala], 

EchintUa rotata Grev. in Hooker's Brit. Fl. 1833, 11, p. 398. 

Cotmarium tltUinum Corda in Aim. de Carbbad, 1834, p. 180. 

Eueotnia rilala Harv. Man. Brit. Alg, 1841, p. 187. 

Mirraeltriai rotata (Gtev.) Kalfs in Ann. Mag. Not. Hiat. 1844, p. 259, 
t. 6, f. 1 ; Haas. Brit. Fi«shw. Alg. 1845, p. 385, t. 00, f . 1 ; Balfa, Brit. 
Deam. 1848, p. 71, t. 8. f. 1 o (and b ?) ; Arch, in Pritch. Infiu. 1801, 
p. 727, t. 1, f, 20; in Quart. Joura, Micr. Sci. 1869. p. 204; Rabenh. 
Flor. Europ. Alg. Ill, 1868, p. 108 cum fig. lylogr. ; Lund. Deam. Suec. 
ISTI, p. U; Delp. Desm. eubalp. 1873, p. 82, t. 4, t. 1; Kirclm. Alg. 
Schlei. 1878, p. 182 ; Wolle. Deam. U.S. 18S4, p. 109, t. 84, f . 1, 2 ; Cooke, 
Brit. Desm. 1889, p. 57, t, 24 j Ban«g. Prodr. AJgenfl. Bohm. 1888. 
pp. 209,263; De Toni, Syll. Alg. 1889, p. 1126] West, Alg. N. Wales, 
1H90. p. 286; AIk. W. Ireland. 1892, p. 134; Alg. Bng. Lake Diatr. 1892, 
p.72S) Boy & Bisa. Sc«tt. Desm. 1893, p. 174; Nordat. Index Desm. 
ISW, p. 220 : West & O. S. West, Desm. Singapore, 18117, p. 163 ; Aia. 
8. EngUnd, ie»7. p. 4S4 -. Alga-fl. Vorks. 1900, p. 6tt ; Alg. N. Ireland, 
1902. p. 30; 8oott.Treshw. Plankton, I, 1903, p. 626. 

Didyniidtwm (ItirTailtriai) rolnhan Beinsch, Algenfl. Frank. 1807. p. l-t9. 

Haierella rolata Kuntn), Beria. gen. plant. 1891, p. 899. 

dtienulertai rotata var. aeutidentala Benn. Freahw. Alg. S.W. Surrey. 
1892, p. 9, t. a, f. 10 [Figure incorrect]. 

Cella large, a little louger than broad, eubcircular in 
outline, very deeply constricted, sinus narrowly linear ; 
semicells 5-Iobed, interlobular incisions narrowly linear; 
polar lobe gradually widening upwards, vriiii concave 
sides, often slightly projecting, apex retuse-emarginate, 
angles slightly produced and bidentate ; lateral lobes 
unequal and broadly cuneate, each divided into two 
lobules by a deep incision ; superior lateral lobes 
larger than inferior lobes, each lobide subdivided into 
four etjual emarginate (or bidentate) parts by three 
incisions, the median one being the deepest: lobules of 
inferior lateral lobes* divided into two (sometime3 four) 
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bidentate (rarely tridentate) parts. Side %'iew of 
semicell ovate-lanceolate, with a broadly truncate 
apex and an inflated base. Vertical view narrowly 
elliptic-rhomboid, with acute poles and a small in- 
flation in the middle of each side. Cell-wall delicately 
punctate. 

Zygospore globose, furnished with many strong, 
elongate, simple spines. 

Length 208-36G /a; breadth 105-305 /i; breadth of 
isthmus 29-43 /x; breadth (maximum) of polar lobe 
48-80 (I ; diam. zygospore without spines 108 fi, with 
spines 158 /x. 

England. — Cumberland ! "Westmoreland (up to 
2,400 ft. on Helvellyn) I (i?«//:s). "VV. and N. Yorks ! 
Lancashire! Leicestershire (So;/). "Warwick (WillsY 
Gloucestershire (Ralfs). "Wilts ! Surrey ! (Balfs). 
Sussex (Bal/s). Kent 1 (Edifs). Hants ! {Bennett). 
Devon 1 {Bennett). Cornwall 1 (Balfs). 

Wales.— Capel Curigl {Cooh §• Wills), Llyn Padam! 
Llyn Idwal !, Y Foel Fras I, Carnarvonshire. Glamor- 
ganshire ! 

Scotland. — General ! Zygospores from Slewdrum, 
Aberdeen ; near Bishop's Dam, Kincardine ; Monroman 
Moor, Forfar {Roy ij- Blssett). Occasional in the 
plankton ! Outer Hebrides ! Shetlands 1 

Ireland. — General, but scarce ! Zygospores from 
Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Austria. 
Gralicia. Hungary. Italy. Norway. Sweden. Den- 
mark. Bornholm. Finland. Poland. S. and Central 
Russia. Japan. India. Siam. Singapore. United 
States. Brazil. 

M. rutata is not a common species, although very widely 
distributed. It is easily diatingEished from M. denticulata 
by tlje em argin ate- dentate lobules and by the polar lobe, which 
is slightly exserted and furnished with bidentate angles. 

The principal variation is in the polar lobe, especially 
in the amount of its exsertion. Sometimes the incisions 
on each side of the polar lobe are more or leas open^ and 
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its angles may be produced to form very short bidentate 
processes. 

The inferior lateral lobes occasionally possess the same 
number of ultimate lobules as the superior lateral lobes, and 
in more normal specimens in which the inferior lateral lobes 
are only subdivided into four divisions, some or all of these 
divisions are sometimes tridentate. 

Forma granulata West. 

If. rotata forma granulata West, Alg. W. Ireland, 1892, p. 134. 

Cell- wall distinctly granulate, granules flattened and 
irregularly scattered. 

Ireland. — Lough Aunierin, Galway ! 

Forma evoluta Turn. 

Jtf. rotata forma evoluta Turn. Freshw. Alg. E. India, 1893, p. 167, 

t. 23, f. 1. 
If. rotata yar. pvlchra Lemm. Zweiter Beitrftg znr Algenflora des Pl5ner 

Seengebietes, Forschnngsberichte Biol. Stat. Pl5n, iv, 1896, p. 173, 

fig. 7. 

Incisions between the lobes and lobules more open 
than in the type ; polar lobe furnished with a pair of 
small teeth on the apical margin on each side of the 
median emargination. 

Length 270-282 fi ; breadth 220-262 fi. 

Scotland. — Sligachan in Skye, Inverness ! 

Oeogr. Distribution. — Germany. India. 

The polar lobe of this form may or may not be exserted, 
and the cell-wall is sometimes strongly punctate. 

Var. umigera Bennett. 

If. rotata var. umigera Bexin. Freshw. Alg. Hamps. and Devon, 1890, 
p. 6, t. 1, f . 9. 

Slightly larger than the type; polar lobe "urn-like" 
and projecting for a distance of 25 (i. 

Length (including projecting polar lobe) 325 ^4 ; 
breadth 250 /x. 

England. — Lyndhurst, Hants {Bennett). 

We are unacquainted with this variety, and have not 
reproduced Bennett^s figure, as it is too much of a caricature. 
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12. Micraaterias denticnlata Br^b. 
(PI. XLIX, Hgs. 1-7 ; PI. L, figs. 1, 2.) 

UifratUrias dentUvIata Breb. Mg. Faiaiae, 1835, p. 54, t. 8; Balfa, Brit. 
Deara. 1848, p. 70, t. 7, f. 1 ; De Bary, Conj, 1&58, p. 41 ; Arch, in Pritch. 
Infos. 1861. p. 727, t. 2, f. 22 1 in Quart. Journ. Mict. Sci. 1M7, p. 296 
I. c. 1868, p. 2S4 i Eabenh. Flor. Europ. Alg. UI, 1868, p. 108, cum fig. 
xylogT. ; Lund. Deam. Siiec. 1871, p. 13 ; JB.cabB. Desm. Danem. 1876, 
p. 186, t. 7, t. 11, t. 8, £. 1 j Kircfan. Alg. Schlea. 1878, p. 162 j Gay, 
Ifont^r. loo. CoDJ. 1884, p. 52, t. 1, t.^, 3 ; Wolle, Deam. U. B. 18B4>, 



, 109, t, 34, f. 4-8 [fornlB] ; Cooke, Brit. Desm. 188B, p. 66, 
IftDBg. Prodr. Algenfl. B»hm. 1888, p. 209 j De Toni, Syll. Alt, 
. 1130; West, AJb. N. Wales, 1890, p. 286; Al^r- W. Ireland. 1892, 



p. 134; Alg. Ens. Lake Distr. 1892, p. 722; Boy & Biaa. Soott. Deam. 
1893, p. 174; Sordst. Index Deam. 1808, p. 99; Weat & O. S. West, 
AIr. S. England, 1S97, p. 464 ; Q. S. West, Variation Desm. 1899, p. 3 ' 
Wtat i G. 8. Wert, Alga-fl. Torta. 1900, p. 66-, Alg. N. Irelftod, 1902. p. 

Didymidivm {Micfoiterias) dintiev.latum Keinsch, Algenfl. Frank. 1867. 
p. 147. 

Mteratltiias /urcala Ag. var. denticaJata Eabenh. Flor. Europ. Alg. Ill, 
1868, p. 192. 

Belitrella deaticulaia Kuntut, ReTia. gen. plant. 1891. p. 898. 

Cells large, about 1^ times longer than liroatl, 
broadly elliptic in outline, deeply constricted, sinus 
narrowly linear ; semicells 5-lobed, interlobular in- 
cisions narrowly linear ; polar lobe narrowly cuueate, 
with dilated apex and concave sides, not projecting 
beyond the lateral lobes, apical margin retuse with a 
widely-open notch in the centre, angles obtuse or 
sometimes truncate emarginate ; lateial lobes almost 
equal and broadly cuneate, superior lateral lobes some- 
times a little larger than inferior ones, divided into 
two lobules by a deep incision, each lobule further 
divided into four (sometimes only two) subequal, retuse 
or emarginate parts. Side view of semicell narrowly 
pyramidate, with a marked protuijerauce on each side 
near the base. Vertical view fusiform, poles acutely 
conical, with three undulations at the middle on each 
side. Cell-wall delicately or sometimes coarsely 
punctate. 

Zygospore globose, furnished with scattered, elon- 
gate, stout spines with bifid and trifid apices, some of 
which sometimes divide again and become recurved. 

Length 205-350/1 ; breadth 177-277^; breadth of 
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istlimus, 23— tO;i; breadth (maximimi) of polar lobe 
55-75 fi ; thickness 55-60 n ; diam. of zygospore with- 
out spines 80-116 ja, with spines 170-195 /x. 

Engi^kd. — Cumberland ! Westmoreland ! {Ral/n). 
W. and N. Torks ! Lancashire ! Cheshire {Roij). 
Leicestershire (lioij). Warwick {Wills). Gloucester- 
shire {Ealfs). Wilts 1 Surrey (zygospores from 
Thuraley Common) ! Sussex (Ralfs). Kent 1 {Ralf»). 
Hants 1 {Ualf^i). Deron ! {BenwAt). Cornwall! {Ruifs); 
zygospores from Halga%'or Moor ! 

Wales.— General ! Up to 2,200 ft. on Glyder Facb, 
Carnarvonshire ! 

ScoTi,AKD. — General ! {Roy ^ Bisseii). Up to 
3,500 feet on Lochnagar ! Scarce in the plankton ! 
Outer Hebrides ! Shetlands ! 

Ireland. — General ! 

Geugr. Duhnbutton. — France. Germany. Austria. 
Gfalicia. Hungary. Italy. Norway. Sweden. Denmark. 
Bornholm. Finland. N., Central, and S. Russia. 
Faeroes. Greenland. Japan. India. Sumatra. Aus- 
tralia. New Zealand. United States. Brazil. 

M. denticulala is a common British species, and is uioi-e 
ofteu met with than any other species of the geuus except 
M. truncate, the latter beiug more plentiful at elevations of 
1,000 feet and upwards. It can sometimes be obtained in 
pure gatherings in small boggy ditclies or at a boggy spring. 
Such pure collections we have made at Eldwick and Adel in 
W. Yorkshire. 

The ordinary form of M. deuticvlutu is a little smaller than 
M. Totata, the lateral lobes are more equal and etjnally lobed, 
and their ultimate subdivisions are tr unc a te-e margin ate and 
not bidentate. The polar lobe is not exaerted beyond the 
periphery of cell as in M. rotata, is more cuneate in shape, 
with a deeper median notch, and possesses rounded or 
rounded-truncate angles. In the side-\-iew of the semicell 
M. Tolata is stouter and more turgid than M. dettticuLita, and 
in the vertical \-iew it is also stouter with a solitary rounded 
protuberance on each side, whereas M. dentiniltUa is more 
slender in vertical view and possesses three less-elevated pro- 
tubcrancea at the middle on each side. 
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Var. angulOBa (Hantzsch) "West & G. S. West. (PI. L, 
figs. 3, 4.) 

Mierniieriai angiiloia Hantzsch in Eabenh. Alg. no. 1407, 1862; Nordst. 

Deam. Gr»nl. 1B85, p. 10 ; Cooke. Brit. Dbbiu. IS86. p. 62, t. 29 1 Nordst. 

Freshw. Mg. N. Zeal, and Austral. 1888, p. 29, 78; De Toni, Syll. Alg. 

1889, p. 1133 J Roy & Bias. Scott. De«m. 1803, p. 172, t. 4, f. 2. 
I>i(lirmidi»ni {Micraiterua) anguloram (Hantzacb} Beioach, Algenfl, 

Ptftnk. 1867, p. 147, t. 8. t. 2. 
Helierdla angnioia Knntze, BeTia. gen. plant. 1S91, p. 898. 
Micraateriiu denticuIuJa Breb. var. angtUoia (HantzBch) W. J: G. S. West, 

Alg. N. Ireland, IB02, p. 30. 

Cells more angular than in the type, often relatively 
broader near the poles ; lateral lobea only divided by 
primary and secondary incisions, the four subdivisions 
being truncate with rounded angles, retuse, or retuse- 
emarginate. Celt-wall distinctly and densely punctate. 

Zygospore very similar to that of the type. 

Length 210-282 ^; breadth 184-230 fi; breadth of 
isthmus 30-33 ft. ; thickness 54 fi ; diam, of zygospore 
without spines 114-llG /*; length of spines 32 fi. 

England. — We-stmoreland ! {Bissett). Lancashire ! 
"W". Yorks ! Warwick (Wills). Tlmrsley Common, 
Surrey ! Hants ! (Roy). Cornwall (Marqv/iml). 

Wales. — Capel Curig (Cooke ^- Wills) aud Rhyddu !, 
Carnarvonshire. 

ScoTiAND.— Sutherland !, Ross !, Inverness, Aber- 
deen, Kincardine, Foi-far!, Perth!, Argyll; zygo- 
spores from Slewdrum, Aberdeen (Bvj Sf Jiissefl). 

lEEL-iND. — Lough Akibbon, Donegal ! Near Ough- 
terard, Galway ! Slieve Donard, Down ! Dublin, 
Wicklow, and Westmeath (Archci-). 

Geogr. DisiHhutiQn. — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. Bomholm. 
Greenland. New Zealand. 

This variety has been regarded by some authors as a species, 
but the distinctions between it and M. denticulafa are too 
slight and variable to warrant this separation. It only differs 
from typical M. devticulafa in the angularity of the lateral 
lobes, which are not subdivided to so great an extent. The 
ultimate divisions of these lobes are also more rounded, but 
this feature is a very variable one. 
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Var. angusto-sinuata Gay. (PI. L, fig. 5.) 

If. dentieulata var. angustO'Sinuata Gay, Monogpr. loc. Conj. 1884, p. 52, 
1. 1, f. 4; West, Alg. Eng. Lake Distr. 1892, p. 722. 

Cells more angular than in the type, with all the 
incisions closed and very narroiv ; subdivisions of lateral 
lobes variable, generally retuse and rounded. 

Length 260 fi : breadth 186 /x; breadth of isthmus 
30 /i. 

England. — Loughrigg, Westmoreland ! 

Scotland. — New Galloway, Kirkcudbright ! 

Geogr. Distribtition. — France. 

This variety should perhaps be placed as a synonym of 
var, angulosa. It includes those angular forms in which the 
incisions are closed and linear. It is no doubt much more 
generally distributed than is indicated by the localities, but 
has been overlooked. 



Var. notata Nordst. (PL L, fig. 6.) 

M. dentieulata var. notata Nordst. in Bot. Notiser, 1887, p. 155 ; Freshw. 
Alg. N. Zeal. 1888, p. 29, t. 2, f . 13 ; Boy and Bias. Scott. Desm. 1893, 
p. 174 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 67. 

Polar lobe with a pair of small teeth on each side 
of the median notch ; semicells from the vertical view 
with slightly-undulate margins and with a prominent, 
somewhat acute papilla at the middle on each side. 

Length 232-282 fi ; breadth 200-220 /i ; thickness 
74 fi. 

England. — Terrington, N. Yorks ! 

Scotland. — Not uncommon {Roy ^ Bissett). Suther- 
land ! 

Geogr. Distnhution. — Germany. Sweden. Finland. 
New Zealand. 

This variety may also have a much wider distribution than 
is here indicated. 

Var. subnotata West. (PI. L, fig. 7.) 

3f. dentieulata var. iubnotata West, Alg. Eng. Lake Distr. 1892, p. 722, 
t. 9, f. 6. 

Polar lobe with a small tooth on each side of the 
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median notch; semicells in vertical view lanceolate- 
fusiform, with acuminate poles, and a broad, rounded- 
conical elevation at the middle on each side. 

Breadth 1 70 /i ; thickness 50 /i. 

England. — Bowness, Westmoreland ! 

Note, — In Cookers ' British Desmids^ on PL XL VII is figured 
(fig. 5) " M. denticulata var. licmoides Wills/^ but no descrip- 
tion of this form is given. It has both polar lobe and lateral 
lobes much reduced, and appears to us to be merely a mon- 
strosity produced by rapid cell-division. Imperfectly de- 
veloped semicells lobed in the manner of *^var. licmoides*' are 
not uncommonly met with in collections containing large 
numbers of M. denticulata. 

M. denticulata var. intermedia Bennett (* Fresh w. Alg. 
Hamps. and Devon.^ 1890, p. 6, t. 1, f. 8) is a doubtful form, 
so imperfectly described and badly figured that it is quite 
impossible to identify it. There is, moreover, a var. inter- 
media of this species described by Nordstedt (in Wittr. & 
Nordst. ^Alg. Exsic' 1880, no. 370). 

13. Micrasterias verrucosa Bissett. 
(PI. LI, fig. 2.) . 

Micrasterias verrucosa "Eoy " in Wolle, Bull. Torr. Bot. Club, 1885, p. 127, 
t. 51, f. 10; Wolle, Freshw. Alg. U.S. 1887, p. 41, t. 59, f. 10; Bissett in 
Eoy and Biss. Scott. Desm. 1893, p. 174, t. 1, f. 2 ["Bissett" stated to 
be the author of the species]. 

Cells large, about 1^ times longer than broad, 
octangularly elliptic, very deeply constricted, sinus 
narrowly linear ; semicells 5-lobed, incisions narrowly 
linear; lateral lobes somewhat unequal and broadly 
cuneate, upper ones slightly broader than lower ones ; 
lobulation similar to that of M, denticulata, ultimate 
divisions more rounded in the upper lateral lobes 
than in the lower ones ; polar lobe similar to that of 
M. denticulata. Vertical view linear - oblong, with 
acute poles and deeply undulate sides. Cell-wall of a 
brownish colour, with numerous small subgranulate 
protuberances scattered over its surface; the three 
largest in a transverse row near the median base of 
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tlie semicells are minutely lobed (or granulated) ; with 
about four smaller and somewhat indistinct pi'otuber- 
ances completing the transverse row across the base 
of the semicell ; four smaller protuberances are also 
subradiately disposed on the polar lobe, five on each 
of the upper lateral lobes, and two on each of the 
lower lateral loljes, but the number of these protu- 
berances is subject to variation. 

Zygospore unknown. 

Length 210 /i,; breadth 180 ft,; breadth of isthmus 
29 fi. 

Scotland. — CoUieston, Bennachie, Powlair in Birse, 
Slewdrum, Aboyne, Birsemore Loch, Moss of Logie, 
Morven, and Dalbagie, Aberdeen ; Craithes near Ker- 
loch, Kincardine {Roy ^ Buaetl). Loch Ness, Inver- 
ness ! {/. Mun-ay). 

Geof/r. Distribution. — United States. 

We have not seen this species, but Mr. James Murray 
siibmitte<l a drawing for our inspection of a specimen of 
Mic ranter ins from Loch Ness which could certainly be referred 
to M. vermcMa. 

Roy and Bissett state that "it is not granulated in the 
ordinary sense ; the prominences aeem flattened, and their 
margins cot into rounded segments, similar to the stigma of 
a species of Poppy, only more deeply cut." 

14 Micrasterias Thomaslana Arch. 

(PL LI, figs. 3-6.) 

Jlieratttriat ThomanaKa Arch. Deecription of a new Species of Micraa- 

t«riaa, etc, Proc. Dnbl. Nat, Hist. Soc, 1862, p. 72. t. 2, f. 1-6 j Journ. 

Micr. 3oc.. new ser, n. 1862, p. 239, t. 12, f. 1-G ; Babenh. Flor. Europ. 

Mg. ni, 1S68, p. W* : Jothun in Journ. Bot. 1SS2. p. 301 1 Cooke, Bnt. 

Desm. 18»6, p. 68. t. 25, f. 1 (in part) ; West, Alg. W. Ireland. 1892, 

p.l»4; Alg. Bng. Lnke DUtriot,1892, p.722; R07 & Biw. Scott. Desm. 

1893. p. 17*i Nordst. Indei Doara. 1808, p. 254; West & G. 8. Weet, 

Denn. Singapore, 1897, p. 163; Al^. 8. England, 1S97, p. 484; O. S. 

West, Variatioa Deam. 1890, p. 884, t. 9, f . 6-8 ; Weat & G. 8. West. 

AIg»-fl. York*. 1900, p. 87 ; Alg. N. Ireland, 1902. p. 30. 
M. deiiticviata Brih. lonaa Thimujtiana Jacotu. Desm. Danem. 187o> 

p. 187. 
B<lUTtUa Thematiana Kuntzp. Eovis. gen. plant. 1891, p. 899. 

Cells rather large, suborbicular, very deeply con- 
stricted, sinus narrowly linear ; semicells 5-lobed, 
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incisions between the lobes very narrow and linear; 
[lolar lobe narrowly cuneate with concave sides, not 
projecting, apical margin generally slightly retuse, 
with a fairly deep median notch, angles on each side 
of median notch apiculate, outer angles commonly 
emarginate (sometimes only apiculate) ; lateral lobes 
fairly ei[ual and broadly cuneate, with a deep and 
linear primary incision dividing each lobe into two 
equal lobules, each lobule with a secondary incision 
(not very deep) and generally with two tertiary in- 
cisions, four ultimate divisions of each lobule emar- 
ginate or bidentate (sometimes the tertiary divisions 
are abseut so that each lobule is only subdivided into 
two parts, which are then tridentate or quadridentate) ; 
with three projections across the base of the semicells, 
the middle one conical and rounded or apiculate, the 
lateral ones attenuated and elongate, curved outwards, 
and emarginate or bidentate at their apices ; with a 
conical tooth within the base of each lateral lobe and 
one within the base of each lateral lobule, also with 
two, one above the other, within the lower half of the 

golar lobe, all these teeth being directed outwards, 
ide view of semiceU narrowly pjTamidate, with a 
rounded basal inflation on each side, apex truncate, 
lateral margins each with two outwardly-directed, 
acute projections. Vertical view fusiform, poles acute, 
with three projections on each side towards the middle, 
the median projection conical and obtuse or apiculate, 
the lateral projections very much curved towards the 
poles and generally bidentate, lateral margins towards 
the poles serrate. Cell - wall smooth or delicately 
punctate. 

Zygospore globose, furnished with stout, furcate 
spines. 

Length 174-202 /a; breadth 13G-180 fi; breadth 
of isthmus 21-23 ^; thickness without projections 
34-39 fi., with projections 53-57 fi. 

England. — Angle Tarn, Cumberland ! Bowness, 
Westmoreland ! (Bissett). Malham Tarn Bog, W. 
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Yorks ! Pilmoor and Terrington, N. Yorks ! Near 
Cockley Beck, Lancashire ! Chobham and Thursley 
Commons, Surrey ! 

Scotland. — Ross, Aberdeen, Kincardine, Forfar, 
Perth!, Stirling, Dumbarton {Boy ^ Bissett), Suther- 
land ! Balallan, Lewis, Outer Hebrides ! Zygospore 
from Fyvie, Aberdeen {Joshua). 

Ireland. — Lough Akibbon, Donegal ! Glen Caragh 
and Cloonee Lough, Kerry ! Dublin and Wicklow 
{Aixher). 

Geogr. Distribution. — France. Gkilicia in Austria. 
Norway. Sweden. Ceylon. Singapore. Java(var.). 
United States. 

This species, which in its type form is so characteristic, 
is one of the most variable in the genus. The relative size of 
the basal projections, and the number and disposition of the 
surface-teeth are very variable, and it is sometimes difficuh 
to obtain two individuals which agree in these respects. 

M. Thomasiana has a greater affinity with M. denticnlata 
than with M. rotata, and some authors have placed it as a 
form of that species. It is smaller than M. denticulata, the 
lobulation is more acute, and it differs in a striking manner 
in the projections present at the base of the semicells, as well 
as in the teeth within the bases of the lobes and lobules. It 
must be borne in mind, however, that these characters are 
not constant. The teeth ^vithin the lobules are generally 
reduced in number and somewhat irregular in their disposi- 
tion, and it is not unusual for the median basal projection to 
be entirely absent. Such forms are figured in G. S. West, 
* Variation Desm.^ 1899, t. 9, figs. 6 and 7. 

Individuals are frequently met with in which the basal 
projections are much reduced, and the surf ace - teeth are 
scarcely evident. These constitute an intermediate series of 
forms between M, denticnlata and M. Thomasiana, Such a 
form is figured on PI. LI, fig. 7. 

Forma major West. 

M, Thomasiana forma major West, Alg. W. Ireland, 1892, p. 134. 

Cells about half as large again as the type. 
Length 315 /u; breadth 285 /it ; breadth of isthmus 

38 fi. 

Ireland. — Arderry Lough, Galway ! 
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Large specimens (over 300 fi in length) were frequent iu the 
above-mentioned lake. The largest form we have seen from 
ihe United States measured: — length 271 n; treadth 230 ft; 
breadth of isthmus 26(1. 



1-5. Micrasterias radiata Hass. 
(Plate LII, figs. 1-9.) 

jricrarf«i-i«» metiten$it Rails in Ann, Mag. Nat. Hist. 184*, xiv, p. 260 

t. 6, f. S. [Not M. mfittenii) Menegh. 1!J40 — Euoitrum Crui-imliteatia 

Ehrenb. 1832 = It. Crux-melilenaia (Ehrenb.) Hass. 1845.] 
Jtr. radiata Hubs. Brit. Freshvr. Hasa. 1845, p. 386, t. 9U, f . 2 [fignro bad]. 
Jtf, furcata Ralfs, Brit. Deam. 1848. p. 73, t. 9, t. 2 [Not 31. furcata Ag. 

1827] i Arch, in Pritch. Infua. 1861, p. 726; Nordst. Deva. Brae. 1870. 

p. 220, t. 2, (. 13; I-und. Desm. Siiec. 1871. p. 14; Kirohn. Alg. Schles. 

1978, p. 161;WoUe. Desra. U. S. 1984, p. Ill, t. 35,15,6; Cooke, Brit. 

Deam. 188S, p. 55, t. 21, t. 1; Hansg. Prodr. Algenfl. Biihm. 1888, 

p. 208; West, PrsBhw. Alg. Maine, 11, 1891. p, 354; Alg. W. Ireland. 

1892, p. 139 ; Johnson, Species of Micrasteriaa, 1694, p. 58, t. 6, t. 7-14 ; 

West & G. S. West, Some N. Amer. Deam. 1896, p, 239 ; Nordst. Index 

Deam. 1896, p. 126; West & G. S. West, Some Deam. TJ.S. 1898. p. 295 

(oum flg.); Alg. N. Ireland, lOltU, p. 30; Scott. Freshw. Plankton, I, 

1903, p. 526. 
If, mtlitentia Menegh. var. gracilii/r Kfitz. Spec. Alg. 1846, p. 170. 
jiidymidium (Micraitefiai) /Krcatum C fitreatwn Eeinsoh, Algenfi. Frank. 

1867, p. 144, 
Xieraiteriaa Cruz-inelidmais (Ehrenb.) Hass. b. /ureaia Babenh. Flor . 

Europ. Algar. Ill, 1868, p. 190. 
M. pseudt^xircata WoUe in Bull. Tore. Bot. Club, 1881, p, 1. 1. 6, F. 3 1 

Desm. U. S, 1884, p. Ill, t. 35, t. 4; Lagerh. Bidr, Amer. Doam, -ft. 1885, 

p. 231. 
U. fvrcala Kalfg var. decurla Turn. New and Hare Desm. 1885, p, 936 

t. 16, t. 10, 
Jf . fUTtata Balfs Tar. siinpli 

t, 51, f. 6, 7, 

S^iertlla f areola Enntze, Bevis. gen. plant, 1891, p. 8I)8. 
S. pteudofyifrcata Enntze, 1, c. p. 899. 
Micraitariax fnrcata EaUa a typica Tnm. Freshir. Alg. E. India, 1893 

p, 9S, t. 5, (. 5 a. 
X. furcata p gracUlima Turn. 1, c. t. 6 i. 
M. fvtreala y eeponsa Tnm. L o. f. B c. 

Cells of medium size, usually a little longer than 
broatl (but sometimes broader than long), very deeply 
constricted, sinus widely open with an acute apex ; 
semicells 5-lobed, incisions between the lobes wide and 
fairly deep ; polar lobe with subparallel sides in the 
lower half, dilated upwards, with each angle produced 
into a long, narrow, diverging process with a deeply- 
furcate apes ; lateral lobes commonly equal, but sub- 
ject to great variation, normally divided into two long, 

VOL, 11. 8 
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narrow, diverging lobules (similar to the processes of 
tbe polar lobe) with deeply-fiircate apices ; sometimes 
one or both lateral lobes are simple and undivided. 
Side view of semicell ovate-lanceolate, apex produced. 
Vertical view narrowly subrbomboid, with produced 
and acuminate poles. Cell- wall smooth or finely 
punctate. 

Zygospore unknown. 

Length 123-195 m; breadth 113-186 /ij breadth of 
isthmus 17-30 ;i; breadth of polar lobe (maximum) 
65-92 M ; thickness 27-30 fi. 

Wales. — Capel Curig, Carnarvonshire ! {Gool-e ^" 
^yUls). Dolgelly, Merioneth {Ralfs). 

Scotland. — Plankton of Loch nan Cuinne ! 
(./. Mnrraij), and of Loch Shin !, Sutherland. Rhi- 
conich, Sutherland ! Plankton of Loch Fadaghoda, 
Lewis, Outer Hebrides ! 

Ireland. — Near Lough Magrath, Donegal ! Derry- 
clare Lough, Glendalough, and small loughs between 
Clifden and Roundstone, Galway ! 

Geogr. Dufrlbuttaii.— France. Germany. Galicia in 
Austria. Sweden. N. India. Central Amca. United 
States. Brazil. Paraguay. 

Ealfa, in 1844, deacrihed and figured what he imagined 
was the same species as Micrasterian melitensis Menegh. The 
latter was originally described as Euaalrtim Crtue-melitensis 
by Ehrenberg in 1832, and is now known as Micrasterian 
Crux-meliteiisis {Ehrenb.} Hass. 

The first person to recognize that Ralfs' plant was different 
from M. Crux-melHensia was Hassall, and in his 'British 
Freshwater Algfe' in 1845 he named it M. radiata. Hassall's 
description is fairly good, but his figure is wretched. He 
distinctly states, however, that his name 3f, radiata is given 
to the same plant as that described and figured by Balfs in 
1844 under the name of M. melitensia. 

In 1848, in his 'British Desmids,' Ralfs placed llicrasieriat 
radiata Hass. and his own M. melilett*ia as synonyms of 
" MHTOsteriasfurcata Ag." Agardh's description of M.fiirrata 
(in 'Flora,' 1827, p. 643) is very brief, and reads thus: 
" Micrasterias furcata, radiis pluries furcatis obtusia." From 
such an imperfect description it is quite impossible to be sure of 
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the identity of any of the kno\vn species of Micrasteriaa, but, 
fortunately, some of Agardh'a original specimens have been 
examined by Nordstedt, and a drawing of one of them by 
Turner. These have been shown beyond a doubt to be 
M. rotata (Orev.) Ralfs, and M. detiticulata Br^b., two species 
which were not differentiated until many years after the 
publication of Agardh's M, fitrrata. Thus, Ralfs was greatly 
in error when he referred M. radiata Hass. to M.fnrcata Ag., 
and M. radiata Hass. remains as the first name given to the 
characteristic Micrasteriaa which has been generally referred 
to either as " M. furcata Ag." or " M. fnrcata Half s." 

M. radiata Hass. is more variable in the subdivision of the 
lateral lobes than any other species of the genus. This 
was admirably shown by Johnson (' Bot, Gazette,' 1894, 
pp. 58-60, pi. vi, figs. 7—14), and after examining numerous 
American forms of this species, we thoroughly agree with him 
that M. psetuiofurcata WoUe, AT. furcata var. decurta Turn., 
and M. furcata var, simplex Wolle, are merely forms of 
M. radiata between which it is impossible to discriminate. It 
is not uncommon to find that one semicell represents typical 
M, radiata and the other semtcell of the same plant represents 
M. pneudoftm-ata. This variation is of far commoner occur- 
rence in the United States than in the British Islands, possibly 
because M. radiata is much more genei-ally distributed in the 
United States than in this country. In Britain we have only 
met with this notable variation of the lateral lobes in the 
Scottish plankton, and it is possible that the variation ia 
largely due to rapidity of cell-division, 

Forms are occasionally met with in which the saperior 
lateral lobules (or even the superior lateral lobes) are up- 
wardly curved towards the processes of the polar lobe (PI, LII, 
fig. 6). Similar forms have also been seen from America 
(vide W. & G. S. West, 'Some Desm. of the U.S.' 1898, 
p, 295, fig. xylogr. 2 a). 

M, radiata should never be confused with M. Cnix-meli- 
tewng, a species to which it only bears a superficial resem- 
blance. The lobulation is deeper, and the lobules are much 
more elongate and bifurcate. It is also a larger species. 

In some specimens the lobules are of great length, approach- 
ing a plant described by Wolle as M, dichotoma. We give a 
figure of one of these forms (PI. LII, fig. 7). 

The lateral lobules are sometimes entire and apiculate, and 
occasionally they are furcate in a plane at right angles to the 
principal plane of the cell (vide PI. LII, figs. 8 and 9), 
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16. MicraBterias Crux-melitensis (Ehreub.) Hass. 
(PI. LIII, figs. 1-3.) 

Evatlmm Cruz-nwlitenn) Ehreub. Entwick. Lebends. d. Infae. 1832, 
p. 82; InfuB. 1838, p. 161, t. 12, (. Ill; KiXtz. Phycolog. genu, IS45. 
p. 134. 

Oonrtariun Crux-melHetiais Corda in Aim, de Carlsbad, 1839, p. 243. 

Mieraiteriai mtlitenni Menegh, Synops. Desm. 1840, p. 216; Kotz. spec. 
Alg. 164U, p. 170. 

Iticraiteriai Cntx-meliiimaii (Ehrenh.) Hnsa. Brit. Freabw. *lg 1S43, 
p. 3B6, t. 90, f. 7; Ralfs, Brit. Deam. 1848, p. 73, t. 9, f. 3; De Bary, 
Conj. 1858, p. 41 i ArcU.in Pritch. InfuH. 1861.p.726,t. l,f.22; Bnln. 
in Hedwigia, 1862, p. 67, t. 10, f. 1 [forms] ; Eabenh. Flor. Europ. Alg. 
m, 1868, p. 190 1 Delp. Desm. aubalp. 1873, p. 87, t. 4, f. 7: Kiroba. 
Alg, SchleB. 1878, p. 161; Turn. Alg. StrensaJl Common, 1883. f. 23; 
Wotle, Desm. U.S. 1864, p. Ill, t. 35, f. 3; Cooke, BHC. Deem. 1SS6, 
p. 65, t, 21, E, 2; Hansg. Prodr. Algenfl. Bflhm. 1888, p. 208, f- 118; 
Hauptfl. Zellm. u. HiUlgaUerte Deam. 1S8S, p. 93, t. 3, f. 26, 26; De 
Toni, Syll. i.lg. 1889, p. 1113; Bean. Freshw. Alfr. HampB. and Devon, 
1890, p. 7, t. 1, 1. 13 [figure very bad] ; West, Mg. W. Ireland, 1892, 
p. 133; Alg. Eug. Lake Distr. 1892, p. 722; Boy & Bibb. Soott. DsBni. 
1693, p. 173; Nordfit. Indei Desm. 1890, p. 90; West A G. S. Weal, 
Alga^fl. Yorts. 1900, p. 67. 

If. CmxinaliUnsU var. luperfiua Turn. Some New and B«re Desm. lSfl5, 
p. 936. t. 16. f. 11. 

HtUertila CrMX-mdittniii Kuntze, RevLe. gen. plant. 1891, p. 897. 

Cells of moderate size, a little longer than broad, 
very deeply constricted, sinus open witli acute or 
linear apex ; semicells 5-lobed, interlobular incisions 
widely open, those on each side of the polar lobe 
much deeper than those between the superior and 
inferior lateral lobes; polar lobe subquadrate in its 
lower half, upper half dilated, apex mdely retuse. 
angles produced into short diverging processes with 
emarginate-bidentate apices ; lateral lobes divided into 
two short, slightly diverging, elongate-quadrate lobules, 
emarginate-bidentate (sometimes tridentate or quadri- 
dentate with a median notch) at the apex. Vertical 
view subrhomboid-elliptical, with slightly produced 
poles. Cell-wall smooth or very delicately punctate. 

Zygospore unknown. 

Leugth 107-12t3^; breadth 98-118 fi; breadth of 
isthmus 10-10 ft.; breadth of polar lobe (maximum) 
35-43 fi. 

England. — Ambleside (lialfi) and BownessI, West- 
moreland. Strensall ! (Tiinier) and Pilmoor!, N. Yorks. 
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Hampsfell, Lancashire! Cheshire (Bolfs). Norfolk 
(Cooke). Sussex (Balfs). Hants {Bennett). 

Wales. — Dolgelly, Meriouetli (Balfs). 

Scotland. — Scotston Moor, Brimmond, near Old 
Meldrum, Slewdrura, Birsemore Loch, Toraacbar, 
and Homehead in Cromar, Aberdeen ; near Cammie 
in Stracban, Kincardine; Clova Tableland, Forfar; 
Durdie, Perth (Boi/ ^ Biaseit). 

Irei.,and. — Creggan Lough, Ballynabinch, and loughs 
near Recess, Galway ! Dublin and Wicklow (J rrher). 

Geogr. Distribidion. — France. Germany. Austria. 
Galicia. Hungary. Italy. Sweden. Denmark. 
Poland. N. and S. Russia. Japan. N. India. 
Ceylon. Burma. Celebes. Madagascar (var.). Cen- 
tral Africa. United States. Brazil. 

The variation of this species is principally confined to the 
sabdivisions of the lateral lobes. The two lobules of each 
lateral lobe are normally somewhat truncate and bidentate, 
bat occasionally some or all of the lobules are tridentate or 
even farther divided by a fairly deep notch into two biden- 
ticulate parts. One of these forms is figured on PI. LIII, 
fig. 3, and Turner described another under the name of " var. 
auperfiua." 

M. Crux-meliteneis is a rare species, easily distinguished 
from Jlf, radiata by its smaller size, and the much shorter and 
stouter lobules, which are never deeply furcate. 

Forma punctiilata West. 

Jlf. CrKK-mfUtensit forma jrancMala West, Alg, Eng. Lake Distr. 1892, 
p. 722. 

Cell-wall irregularly punctulate (or subgranulose), 
causing the outline of the cell to appear minutely 
papillate. 

Length 122 /a; breadthll6/i,;breadthof isthmus, 21 /i. 

ENGLAND. — Near Bowuess, Westmoreland ! 

17. Micrasterias Americana (Ehrenb.) Ralfs. 
(PI. LIII, figs. 4, 5; PI. LIV, figs. 1-3.) 

Eiiatlrum .^ni(rtfa?imii Ehrenb. Verbroitung u. EinfluM dea microscop. 
L^bens in SUd- a. Nord-aiuerikii, Physik. Abh. Freuas. Akad. d. WisB. 
za Berlin, lS*i3, p. 413, t. i, 1. 1 lo. 




tlieraittria* Amtricana {Ebretib.) EaWs, Brit. Desm. 1848, p. lin Areh. 

in Pritch. InluB. 1861, p. 726, t. 2, f. 44; Kabenh. Flor. Enrop. Algar. 

m. 1868, p. 189 i Kirclin. Alg. ScMea, 187S. p. 161 ; WUIa in Midland 

Naturalist, iv, 1881, t. 5, f. 4 ; WoUe, Deem. U.S. 1884, p. 112, t 33, f. 2 : 

Cooke, Brit. Desm, 1886, p. 56, t, 30, f. 1 ; Mask. Note Micr. Americima. 

1868, p.8i De Toni, SyU. Alg. 1889. p. 1134; West, Alg. N. Torts. 1889, 

P.B91; Alg.K.Wale8,1890.p.a8e; Alt. W. Ireland. 1892, p. 134; Al(f. 

Eng. Lake Distr. 1892, p. 722 ; E07 4 Bis*. Scott. Desm. 1803, p. 173 ; 

Nordst, Indei Deem. 1806, p. 42 1 West A G. S. West. Alg. S. England. 

1897, p. 484; Alga-a. Yotka. 1900, p. 67; Scott. Freahw. Plankton, I, 

1903, p. 536. 
If. mor.0 RnltB, Brit. Desm. 1648, p. 74, 1. 10, t. 1. [Ralfs in his ' Errata." 

p. lix. states "tor if. moriij read Jtf. Aauricana (Elir.),"] 
Dtdymidivm (Micraileriai) morntm Beinscli. Algenfl. Frank. 186", p. 143, 
MUratteriat .itiMrkana t. genvina Mask. Not* Micr. Amerieano, 1888, t. 1, 

r. 1. 
if. AmtrUana var. tvp«a Racih. Deam. Nowe. 1889, p. lOO ; Gutw. Flor. 

Olon. Otolia Lwowa. 1891, p. 74. 
Btlitrtlla Amrntana Enntze, BeTie. gen. plant. 1891, p, 898. 

Cells of medium size', alx)ut 1^ times longer than 
broad, subhexagonal, very deeply constricted, sinus 
somewhat open, towards the apex acute ; semicells 
5-!obed (sometimes almost 3-lobed owing to shallow 
incision between the lateral lobes) ; polar lobe large, 
broatl, and outstanding, cuneate from the base upwards 
(rarely subquadrate in the basal part), apical margin 
widely retnse, angles each produced into a thick diver- 
gent process with a trnncatc-denticniate apex, from 
near the base of each process a second accessory pro- 
cess arises, similar but smaller, and the two accessoi-y 
processes are disposed asymmetrically one on eacii 
side of the polar lobe ; incisions on each side of polar 
lobe widely open ; lateral lobes rather small, incision 
between them open and not very deep, the two lobes of 
each side being together trapezoid in form, each lobe 
divided into two lobules by a wide and shallow notch, 
the two proximate lobides being smaller than the two 
distal lobules, lobules with three or four teeth at the ex- 
tremity and dentate along their inner margins. Semi- 
cells with a few more or less scattered granules arranged 
on a small protuberance in the middle above the isthmus, 
with alxiut four very large, acute granules within the 
apical margin of the polar lobe, and with a number of 
scattered smaller granules on the surface of both polar 




mickasteeia; 



no 



and lateral lobes. Side view of semicell ovate-pyra- 
midate, with a small granulate basal inflation, and 
showing the asymmetrical apical processes. Vertical 
view rhomboid-fusiform, with a small granulate pro- 
tuberance at the middle on each side, poles produced 
and truncate-denticulate, polar lobe showing the asym- 
metrical disposition of the apical processes. 

Zygospore unknown. 

Length 125-160 ^; breadth 100-145 /i; breadth 
(maximum) of polar lobe 03-75 fi ; breadth of isthmus 
17-22-5 fi. 

England. — Bowness and Deepdale, "Westmoreland ! 
Mickle Fell, N. Yorks ! Askwith Moor, and Cocket 
Moss near Giggleswick, W. Yorks ! Warwickshire 
( Wills). Near Chapel Wood, Surrey 1 Sussex (Balfs). 

Wales. — Capel Curig ! (Cooke ^ Wills), Snowdon!, 
Carnarvonshire. Dolgelly, Merionethshire (Balfs). 

SrtrriAxn. — Scotston Moor, Powlair, Birsemore, Slew- 
drimi, Morven, Loclmagar, and Corrie of Loch Cean- 
mhor, Aberdeen ; Glen Dye and Clochnaben, Kincar- 
dine; Lundie Bog near Menmuir, Forfar (iSoy SfUissett), 
Glen Shee and Glas Maol, Pei'th ! Plankton of Loch 
Doon, Ayr I Loch Ness! (J. Mnrratj), and plankton 
of Lochs Shiel and na Cloiche Sgoilt I, Inverness. 

Ireland.— Dublin and Wicklow (Archer). Carrantu- 
ohill, Kerry. 

Geof/r. Distribution, — France. Germany. Galicia. 
Hungary. Norway. Sweden. Bornholm. Poland. 
Greenland. N. India. B. Africa. United States. 

M. Amfricana is principally characterized by the form of 
it3 lateral lobes. It has a wide distribution in the British 
Islands, bnt is an miconimon species. 



Var. recta WoUe. (PI. LIV. fig. 4). 

11. Amariti 
1681, t. 

YotkB. li 



1 var. reeia WoUe in Bull. Toir. Bot. Club, 1878, p. 122 j 
f. 2; Deam. U.S. 1884, p. 112. t. 32, (. 2; West, Alg, N. 
t, t. 201, f. 13, Alg. N. Wales, 1890, p. 286. 



Extremities of lateral lobes and polar lobe rounded, 
not denticulate ; apex of polar lobe almost straight 
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and slightly xmdulate, accessory processes reduced and 
rounded ; incision between the two lateral lobes nar- 
rowly linear. 

Length 117 /i.; breadth 98 /i.; breadth (max.) of 
polar lobe 55 /i; breadth of isthmus 10 /i. 

Enulaxd. — Mickle Fell, N. Yorks ! 

Wales. — Near Dolbadara Castle, Carnarvonshire ! 

Qenijr. Distribution. — United States. 

Var. Lewisiana AYest. (PI. LIV, figs. 5, 6.) 

J86, t. 5, f. 13 ; 

Smaller than the type ; polar lobe shorter and 
stouter, lateral angles short and thick, with tricrenate 
apices, apical margin almost straight, very slightly 
retuse in the middle, accessory processes wanting, or 
represented by very small, rounded protuberances ; 
lateral lobes with the margins crenate (not dentate). 
Cell-wall distinctly punctate. 

Length 95-100 /x ; breadth 72-85 fi ; maximum 
breadth of polar lobe 48-5-i fi; breadth of isthmus 
16-17-5 fi. 

Wales. — Llyn Padarn, Carnarvonshire ! 

Geogr. Distrihution. — United States. 

This characteristic variety can be recognized at once by 
the form of the polar lobe. The dimensions of the American 
specimens were : length 80-103 n ; breadth 70-84 /i ; breadth 
of isthmus 23-26 fi. 

Var. Boldtii Gutw. (PL LIII, fig. 6.) 

M. Amtritima forma, Boldt, Deeiuid. OrUnland, 1888. p. 6. t. 1, t. I. 
If. Ameritana, v»r. Boldtii Gntw. Wtthr d. PrioritSt, 1890, p. 73 j Plor. 
Glon, Okolic Lwowtt, 1891, p. 7*, t. 3, f. 27. 

Polar lobe shorter than in the type, lateral angles 
produced into very short processes, apical margin very 
slightly concave, accessory processes much reduced, 
sometimes wanting on one or both semicells ; lateral 
lobes more irregularly dentate. 

Length 110-137fi.; breadth 90-111 f*; maximimi 
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breadth of polar lobe 53-6-J n ; breadth of isthmus 
25-26 /i ; thickness 48 /i. 

Englakp. — Mickle Fell, N. Yoi-ks. 

Geogr. Distribution. — Greenland. Galicia in Austria. 

IS. Hicrasterias Mahabuleshwarensis Hobson. 

HicraiUriai ItahabiUethaarentii Eobeon in Quart. Joum. Micr. Sci. 1863, 
p. 168 [with fig.). 188; Arch, in Quart. Joura. Micr. 6oi. I8tt5, p. 255; 
Babenh. Flor. Europ. Alg. HI, lti68, p. 190) Lund. Doam. Suec. 1871, 
p. 15, t. 1, f. 6; Wolle, Deam, U.S. 1884, p. 112, t. 37, I. 10; Hansg. 
Prodr. Algeofl. Bohm. 1888, p. 253 ; Nordat. t'reshw. Alg. N. Zeal, 1888, 
p. 31 1 De Toni, Syll. Alg. 1889, p. 1122 j Turn. Freshw, Alg. E. India, 
1803, p. 05: Nordat. Indei Desmid. 1896, p. 163; West & G. S.West, 
Freahw. Chlorophy. Koh Chang, 1901, p. 86. 

ilf. AmtHcana forma Mahabuleihwartniis Mask. Note Micr. Americasn, 
1888. p. 9, t. 1, f. 8. 

Hetierella XahabvJeihviaremit Euntze, Eevia. gen. plant. 1891, p. 899. 

Cella moderately large, about 1^^ times longer than 
broad, very deeply constricted, sinus open with an 
acuminate apex ; semicells 3-lobed, incision between 
lateral lobes and polar lobe very wide; polar lobe large 
and outstanding, lower half subquadrate, upper half 
dilated, with the angles produced into diverging (some- 
times almost horizontal), denticulate processes of con- 
siderable (and variable) length, with a pair of accessory 
denticulate processes disposed asymmetricallj', one at 
the front and one at the /back near the base of each 
lateral process, apical margin straight, slightly con- 
vex, or slightly concave, generally with sevei'al large 
granules (or short, acute spines) within the margin ; 
lateral lobes deeply divided into two lobules by a wide 
acute-angled incision, each lobule in the form of an 
attenuated denticulate process ; apices of all the pro- 
cesses tri- or quadridenticnlate ; semicells in the middle 
above the isthmus furnished with a small granulate or 
denticulate protuberance, with a row of denticulations 
■n-ithin the latei-al lobes (sometimes with several 
scattered series) and within the lateral margins of the 
polar lobe, these series generally extending to the basal 
protuberance. Side view of semicell narrowly oblong- 
ovate, with a small basal inflation on each side, apex 
showing the asymmetrical disposition of the four pro- 
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cesses. Vertical view rhomboid-fusiform, poles attenu- 
ated and tridenticulate, at the middle on each side with 
a small granulate or denticulate protuberance, polar 
lobe showing very clearly the disposition of the four 
processes. 

Zygospore unknown. 

Length 151-220 /i; breadth 135-190 /i; maximum 
breadth of polar lobe 75-100 /i; breadth of isthmus 
19-22 fi ; thickness 40-47 fi. 

Geogr. Distribution. — Austria. Sweden. India. 
Burmah. Siam. Java. New Zealand (var.). Aus- 
tralia. E. Africa. Madagascar (var.). United States. 
British Guiana. 

This species is principally tropical and subtropical in its 
distribution, and the typical form has not so far been met 
with in the British Islands. It is subject to great variation 
in the length of the processes, both of the polar and lateral 
lobes, in the amount of their divergence, and in the details of 
the surface-markings. The lateral lobules are often sub- 
divided, and the subdivision is exceedingly variable. This 
lias resulted in the naming of numerous varieties. 

Var. Wamchii (Grun.) noh. (PI. LIV, figs. 7, 8; 

PI. LV, figs. 1-3.) 

3f . Wallichii Grun. Diat. u. Desxn. Ins. Bank. I860, p. 14, t. 2, f . 21 ; Arch. 

in Quart. Journ. Micr. Sci. 1866, p. 260, 261; Rabenh. Flor. Europ. 

Alg. Ill, 1868, p. 196 ; Lund. Desm. Suec. 1871, p. 15 ; Kirchn. Alg. 

Schles. 1878, p. 161 ; De Toni, Syll. Alg. 1889, p. 1123 ; Turn. Freshw. 

Alg. of E. India, 1893, p. 95 ; Nordst. Index Desm. 1896, p. 271. 
M. Hermanniana Reinsch, Spec. Gen. Alg. 1867, p. 120, t. 21 B,f. 1-4. 
Didymidium {Micrasterias) Hermanniana Beinsch, Algenfl. Frank. 1867, 

p. 141, t. 8, f. 1. 
If. ampullacea Mask. N. Zeal. Desm. 1881, p. 304, t. 11, f. 6-8 [If. Mahahu- 

leshwarentis (5 ampullacea Nordst 1888]. 
M, Americana forma Wallichii Mask. Note Micr. Americana, 1888, p. 9, 

t. 1, f. 9. 
M. Mahabvleshwarensis Hobson A. genuina a. xndica Nordst. Freshw. Alg. 

N. Zeal. 1888, p. 31 falso various other forms]. 
Helierella Wallichii Kuntze, Revis. gen. plant. 1891, p. 899. 
Micrasterias WaUichii f. iypica Turn. Freshw. Alg. E. India, 1893, p. 9o, 

t. 6, f. 1. 
M, Wallichii f . major Turn. 1. c. 
M. Wallichii var. Hermanniana (Beinsch) Turn. 1. c. [various forms, 

including M. ampullacea Mask.]. 

This variety is distinguished by the subdivision of 
the superior lateral lobules, each of which is divided by 
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a deep and T\'ide incision. There are thus three den- 
ticulate processes to each lateral lobe, the lowermost 
one being somewhat larger than the two upper ones. 

Dimensions of British specimens : — length 181- 
223 /i; breadth 153-188 /a; maximum breadth of polar 
lobe 88-115 [i ; breadth of isthmus 3CI-33 p. ; thickness 
■i8'5 [I. 

Dimensions given by various authors : — Length 132- 
224 /l; breadth 115-208^. 

Scotland. — In the plankton of Loch nan Eun and 
Loch Bhaic !, Perthshire ; Lochs Ruar I and nan 
Cuinne, Sutherland ; Lochs Burraland and Littlester, 
Shetlanda (J. MuiYni/). 

Geoffr. DistrihiiHon. — Germany. Sweden. India, 
Banka Is. Samoa. Fiji (var.). New Zealand (var.). 

After a careful comparison of specimens of M. Mahahuleah- 
warensie from divers parts of the world, it appears to us that 
there is one variety, which although in itself very variable, 
yet retains certain distinctive features. This variety is dis- 
tinguished by the subdivision of the superior lateral lobules, 
BO that there are three lateral processes instead of the two 
which are found in the more typical foi-ms. The relative 
length, thickness, and divergence of these processes is ex- 
(.■eedingiy variable, but the presence of the three pi-ocfsaes in 
2>lttC'e 1^ two is a character the use of which is quite justifiable 
as a varietal distinction. It was originally described as 
Micrantenas WaUichii by Grunow, but a comparison of its 
different forms with those in which the superior lateral lobules 
are undivided shows conclusively that it can only be con- 
sidered as a variety of M. Mahabideshu-arensis. 

In the British Islands, M. Mahabultshu-areiigis var. ^^'alU^ihii 
has only been found in the plankton of certain Scottish locbs, 
and the credit of this discovery rests entirely with Mr. James 
Murray of the Scottish Lake Survey. In some cases the 
specimens were subject to great variation, and this was 
especially the case in Loch Bhaic, Perthshire. The variation 
was principally in the duplication of the lateral processes. In 
some individuals the upper process of the superior lateral 
lobules Avas duplicated {vide PI. LV, fig. 2), and in others the 
lower process was similarly doubled. A few individuals 
showed a duplication of the large processes of the polar lobe 
{vide PI, LV, fig. -3). This curious abnormal state, with six 
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processes on the polar lobe, was first mentioned by Lundell 
(' Desm. Saec' 1871, p. 1 5}. The figure we give of this form 
also shows the lobulation of typical M. Mahahuleshwarenaia on 
one side of the aemicell and that of the var. Wallichii on the 
other. This in itself is conclasive proof that the Desmid 
originally described as Micraateriaa Wallichii is only a variety 
(in some localities well established) of M. Makabuleshwarensia. 



Species to be i.vuuieed into. 
Micraaterias cornuta Beiin. {PI. LI, fig. 1.) 

iftrruilertai corifuta Bonn. Freshw. 

i. 6 ; Cooki?, Brit. DeBui. 188B, p. 

SyU. Alg. 18H9, p. 1156. 
StliertUa Beiintllii Kimtze, E«viB. gen. plant. 1891, p. 898. 

Cells large, deeply constricted, sinus narrowly linear ; 
semicella with a large projecting polar lobe, the angles 
of which are bluntly rounded and the apex deeply 
concave; lateral lobes (according to Bennett's figure) 
three on each side, separated by two narrow and not 
very deep primary incisions, each lobe divided by a 
narrow secondary incision into two lobules, each lobule 
rounded-truncate with a median eniargination or 
incision. 

Length 355 /x ; breadth 305 /i.. 

England. — Stream between Codale and Stickle 
Tarns, Westmoreland, at an elevation of about 1,800 ft. 
{Bpntiett), 

We do not think Bennett's figure of this Mirrasterian, of 
which we give a copy, is a correct one. No known species of 
the genas poasesaes lateral incisions of the nature he has 
figured. Had the lower of the two deepest lateral incisions 
been made much deeper, this would have given a lobulation 
somewhat comparable with that of M. rotata. Taking into 
consideration the great inaccuracy of most of Bennett's pub- 
lished figures, we should imagine that the Desmid lie had 
under observation when he made his drawing was a large, 
and possibly an abnormal form of J/, miata. 



COSMARIUM. 



Genus 1-J. Cosmarium Corda, 1834. 

Corda in Aim. de Carlsbnd, 1834. 
. Balfa in Ann. Mag. Kat. Hiat. 1844, p. 391. 
Haas. Brit. Freahw. Alg. 1845, p. 3S1. 
BalfB, Brit. Desm. 1648, p. 91. 
De Bary, Conj. 1858, p. 72. 
Aroh. in Pritcli. IntuB. 1861, pp. 720, 731. 
Babenh. Flor. Eiirop. Alg. 1863, HI. p. 157. 
Delp. Desm. aabalp. 1873, p. 38. 
Kirchn. Alg. Sohles. 1878, p. 146. 
Wolle, Deam. U.S. 1884, p. 57, 
Cooke, Brit. Deam. 1B86, p. 79. 
Hansg. Prodr. Algenfl. Bohm. 18S8, p. 192. 
De Toni, SyU. Alg. 188B, p. 931, 
Willo in Naturl. Pflanzenfani. 1899, p. 10. 
O. S. West, Treatise Brit. Freshw. Alg. 1904. p. 166. 

Cells very variable in size, usually a little longer 
than broad (sometimes 1^ times or rarely about twice 
as long as broad), generally somewhat compressed, 
symmetrical in three planes at right angles to each 
other ; constricted in the middle, often deeply, but 
sometimes very slightly ; semicella very variable in 
outline, elliptical, subcircular, Bemicircnlar, subquad- 
rate, or truncate-pyramidate, apes rounded, truncate 
or subtrimcate, without an apical incision, centre of 
the semicell sometimes protuberant; vertical view ellip- 
tic, siibelliptic, or oblong (rarely circular), often with a 
protuberance (sometimes more than one) at the middle 
on each side. Chloroplasts usually axile, one in each 
semicell, with four curved longitudinal plates and a 
large central pyrenoid, or with two large pyrenoids 
transversely disposed ; in a few species parietal, 4—8 
in each semicell, with one or more pyrenoids in each 
chloroplast. Cell-wall smooth, punctate, scrobiculate, 
granulate, verrucose, oi' papillate, the various markings 
usually being arranged in a definite pattern. 

Zygospores very variable, globose, ellipsoid, or quad- 
rate in form, smooth, scrobiculate, papillate, or furnished 
with furcate, or more rarely simple, spines. 

The genus Cosmarium is the largest of the genera of 
Pesmida, and includes several hundred species. One of the 



126 Bliri'ISH DESMIDTACE.E. 

distinguishing features of a Oosmarium is the entire outline of 
the cells, which are likewise destitute of spines. There is nu 
lobulation of the margin of the seuiicells at all comparable to 
that which forms such a. feature of most species of Euastrum, 
and there is a complete absence of an apical notch. 

Among the iarge number of species at present included in 
the genns there are several transitional forms which could 
almost equally well be referred to other genera. A few are 
closely reluted to certain species of Eunstrum, and others can 
scarcely be distinguished from some of the constricted species 
of Penittm. Spines are as a rule absent from species of 
Coamarium, but a few of the smaller species closely approach 
the genus Xanthtdtum in the possession of minute, marginal 
or submarginal spiues. 

Kuntze (' Hevis. gen. plant.' 1891, p. 922) revived the name 
Vrginella Turpin (' Aper^u organo graph.' 1828, p. 316} which 
he substituted for Cosmarium Corda (1834). Turpin'a descrip- 
tion is exceedingly bad and scarcely applies to the genus 
Cosmarium as now understood. Foi- this reason the name 
" Ursinella." has been universally i-ejected. Vide Nordat. in 
'Hedwigia,' 1893, p. 152. 

Several attempts have been made to subdivide the genus 
by the character and disposition of the chloroplasts. Lundell 
(1879) instituted the subgenus Pleurotteniopsis to include 
those species of Cosmarium ivith parietal chloroplasts, and 
in 1887 Lagerheim placed it as a genus. Gay (1884) also 
described the genus Co»maridium to include Cugmariam 
Cucumis, a species characterized by its parietal chloroplasts. 
With regard to the chloroplasts in the genus Cosmarium, it 
mast be borne in mind that the axtle connitiou is unqnestion- 
ably the primitive one, and that the parietal condition has 
been independently aci|nired by a few scattered species of the 
genus. The removal of these species from all their nearest 
relatives and their inclusion in a separate genus is very inex- 
pedient, as it results in the association of species having no 
affinity with each other and which are not in any way closely 
related. Moreover, as transitional conditions are sometimes 
observed between truly axile and truly parietal chloroplasts 
{i-ide PI. LS, fig. 4), the disposition of the chloroplasts cannot 
well be taken as a basis for the primary subdivision of the 
genns. 

Many of the slightly constricted species have been placed 
by various authors in the genns Dyajihinrtium Nag. (1849). 
This genus, with which must be identified Calorylindrun 
(Nag.) Kirclin. (1878}, has been differentiated from CiMHiarmm 
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T>y the sub cylindrical cells {in vertical view circular), by the 
slight median constriction, and by the absence of a basal 
inflation of the semicells. Circular vertical views are, liow- 
ever, met with along with every possible grade of constriction 
{cfr. C. nnnulatum, C. subturgidum, C. monil-ifnrme, G. globw 
latum, and C Welicitschii) , and species are known, which, 
although but faintly constricted, yet possess an elliptical 
vertical view (cfr. C. anceps, C. Oocysiiduiu). It would be 
unwise to fix an arbitrary depth of constriction, and to iuctude 
all those species more constricted than the demarcation limit 
in the genua CQemarwrn, and those less constricted in the 
genus Dysphinctium. Yet, there ia ]io other way of clearly 
defining Xageli'a genus. Those authors who moat strongly 
uphold the retention of Dysphinetium as a genus are not 
agreed on the species which should be included in it. One 
also finds Cosmarium speciosum referred to Dysphmctium, and 
its nearest relative, C. aubapeciomcm, retained in the genus 
Cosmarium. Considering all these facts, we have thought it 
best not to adopt a genus which is based upon indefinite 
characters and the limitations of which could not bo clearly 
defined. Moreover, opinion would always remain divided 
with regard to the inelnsion of many species in Dysphinctium 
or their retention in Cosmarivm. 

The arrangement of the numerous species of Cosmarium in 
the present volume is a purely artificial one, but one which 
we think will best meet the requirements of the student. 
We have divided the genus into two large groups, a section 
with smooth cell-walls and a section with rough cell-wails. 
This arrangement will be of great assistance to the student 
in running down a species, and at the same time it allows of 
the grouping together of species with close affinities. Of 
course, the terms " smooth " and " rough " are only relative, 
and there are a few species which might equally well be 
placed in either section. The primary subdivisions of the 
sections are in all cases based upon the external form of the 
semioella as seen in front view. 

Division I. Cell-wall smooth, punctulate, or acrobicu- 
late, outline never granulate, margins sometimes un- 
dulate or creuate. 

Division 11. Cell-wall granulate, verrucose, or papillate. 

As the genus ia so very large we have divided the synopsis 

of species into two parts, the first part being placed before 

the descriptions of the smooth species and the second part 

immediately before the descriptions of the rough species. 
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Division I. Cell-wall smooth, pimctulate or scrobiculate, outline 
never granulate, margins sometimes undulate or crenate. 

Section A. Semicells semicircular, semi-elliptical, or subsemi- 
circular in outline. 

* Semicells semicircular or subsemicircular in outline; cells 

about as long as broad or a little longer than broad 
rarely 1^ times longer than broad. 
t Margin of semicells entire. 

X Semicells with a blunt tooth or submamillate 
thickening at the basal angles. 

1. C ohsoletum. 

2. C. Smolandicum. 

XX Semicells without any mamillate thickening at the 
basal angles. 
§ With no prominent scrobiculations in the 
centre of the semicells. 

3. C. taxichondriforme. 

4. C. circulare. 

5. C LundelUi. 

6. C. pachydermum. 

7. C. JRalfaii, 

§§ With several prominent scrobiculations in the 
centre of the semicells. 

8. C perforatum, 

9. C ocellatum. 
tt Margin of semicells undulate. 

10. C cyclicum. 

11. C.fontigenum. 

12. C. undulahun. 

** Semicells semi-elliptical in outline ; cells \\ — 2 times longer 
than broad. 
t Margin of semicells undulate. 

13. C. subundvlaUnn. 
ft Margin of semicells entire. 

X Constriction moderately deep. 

14. C Cucumis. 

15. C. suhcucumis. 
XX Constriction slight. 

§ Sinus linear. 16. C. microaphinctum, 
§§ Sinus open. 17. C. morsum. 

Section B. Semicells transversely elliptical, oblong-elliptical, 
or reniform in outline. 

* Semicells elliptic-reniform ; sinus closed. 

t Isthmus narrow ; vertical view with a protuberance on 
each side. 

§ Apex of semicell entire. 

18. C, Fhaaeolus, 

19. C. tumidum. 
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§§ Apex of semicell with a slight notch. 

20. C TrafcUgaricum. 
tt Isthmus broader ; vertical view elliptic. 

21. C melanosporum. 

** Semicells elliptical or elliptic-oblong in outline ; sinus open. 

22. C. aspherosporum. 

23. C. incanspicuum. 

24. C. hiocuiatMm. 

25. 0. tenue. 

26. 0. tinctum, 

27. Cflavwm, 

28. C contractum, 

29. C «w5c<m<rac<wm. 

30. C «tt5at;er«ttm. 

** Semicells narrowly elliptical or elliptic-oblong, depressed. 
t Cells with a granule on each side of the sinus. 

31. (7. tetrachondrum. 
tt Cells destitute of granules. 

32. 0. depressum, 

33. C. svhquddrans. 

Section C. Semicells distinctly pjramidate or subpjramidate 
in outline, usually truncate. 

* Margin of semicells entire, not crenate or undulate. 

t Semicells pyramidate, lateral margins retuse or sub- 
retuse, very rarely straight. 
XX Apex of semicells truncate or subtruncate. 
§ Basal angles broadly rounded. 

34. C auccisum. 

35. C. svhretvsiforme. 

36. C retusiforme. 

37. C. Hammeri, 

38. 0. Nymannianum. 
§§ Basal angles rectangular. 

39. 0. trilolmlaiwm, 

40. C. granatum, 

41. C Pokornyamim. 
XX Apex of semicells very convex. 

42. C. pseudatlanthoideum. 
tt Semicells pyramidate, lateral margins convex, rarely 

straight. 
X Cells never more than 1^ times longer than broad. 
§ Semicells pyramidate-semicircular. 

43. C. suhtumidum. 
§§ Semicells pyramidate-trapeziform. 

44. C. gdleritti/m. 

45. C, pseudonitididum. 

46. C nitidulum, 

VOL. II. 9 
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XX Cells IJ-li times longer than broad. 

47. C. canaliculaium. 

48. C pyramidatum, 

49. C. pseudopyramidcUum. 

50. C variolaium. 
** Margin of semicells undulate or crenate. 

t Semicells constricted and crenate just below the apices. 

51. 0. Holmiense, 

52. C. cymatopleumm. 

ft Semicells with the lateral margins undulate or crenate. 
X Apex of semicells without undulations. 

53. (7. ohttisatum, 

54. C. ventistum. 

55. C Oarrolense, 

56. C Reinschii. 
XX Apex of semicells often slightly undulate. 

57. C Ndgelianum, 

58. C notahile, 

59. (/. tetra^onum. 

Section D. Semicells circular or subcircular (rarely almost 
semicircular) in outline. 

* Constriction fairly deep. 

60. (7. moniliforme. 
** Constriction slight. 

t Margin of semicells entire. 

X Cells large or of medium size (47-102^ in length). 

61. C. alpestre. 

62. C. connatum, 

63. C. psexidoconncdum. 
XX Cells small (15-34;* in length). 

64. C glohostim. 

65. C. suharctoum, 
QQ, C. pseudarctoum. 

ft Margin of semicells undulate. 

67. C. pericymatium. 

Section E. Semicells more or less rectangular or subrect- 
angular (rarely subpyramidal). 

* Margin of semicells crenate or undulate. 

t Cells minute, sinus widely open. 

68. C. No Vie Semliee, 

69. C. Begnesi. 

70. C. cymatonotophorum. 
tt Cells larger, sinus linear. 

71. C. rectangulum. 
** Margin of semicells entire. 

t Constriction very slight. 

72. C. aretoum. 
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ft Constriction moderately deep or deep. 

X Lateral margins of semicells concave (rarely 
straight). 
§ Cells about twice as long as broad. 

73. C. sinuosum, 

74. C. tatricum, 

75. 0. anceps, 

§§ Cells about as long as broad, or a little longer, 
a. Vertical view obliquely elliptical. 

IQ. C. ohliquum. 
/3. Vertical view elliptical. 

77. C Norinibergense. 

78. a repandum, 

XX Lateral margins of semicells straight or convex. 
§ Superior angles of semicells much cut off. 

79. C. rectangulare, 

80. C, suhquadraium. 
§§ Superior angles of semicells rounded. 

a. Cells large. 

81. C quadratum, 

82. (7. plicatum. 

83. 0. Debaryi. 
^. Cells small. 

84. C. exiguum, 

85. C pseudeodguum, 
§§§ Superior angles of semicells not rounded. 

86. C. minimum. 

87. C, piisillum, 

88. C, geometricum, 

§§§§ Superior angles of semicells produced and 
submamillate. 

89. C. hdcangulare, 

XXX Lateral margins of semicells upwardly diverging. 
§ Vertical view elliptic. 

90. C, coarctatum. 

§§ Vertical view with a prominent protuberance 
on each side. 

91. (7. protvherana. 

Section F. Semicells generally elliptic-hexagonal, subhexagonal, 
or polygonal in outline. 

* Semicells distinctly elliptic-hexagonal, 
t Sinus a shallow notch. 

92. C. Sphagnicolum. 
ft Sinus deep and widely open. 

93. C truncaiellum, 

94. C, svhcapitulum. 
ttt Sinus linear. 

X Vertical view with a distinct central protuberance. 
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§ Lateral angles acute or rounded. 

95. C. pygmaeum. 

96. C polygonum. 

97. C. pseudohiremum . 

98. C. hireme. 

99. C. adoxum. 

100. C. Sinostegos. 
§§ Lateral angles emarginate. 

101. 0. abruptum. 

XX Vertical view with no distinct central protuberance. 

102. C. sexangulare. 

103. C. pseudoprotuherans. 

104. C. abbreviatum. 
** Semicells subhexagonal or polygonal. 

t An&rles of semicells produced. 

105. C impressulum. 

106. d. umbilicatum. 

107. C, perputillum. 

108. (7. Begnellii. 

109. C, Meneghinii. 
ft Angles of semicells not produced. 

110. C. angulosum. 

111. C. difficile. 

112. C. Clepsydra. 

*** Semicells rounded-polygonal, sometimes almost subcircular. 

113. C. Ixve. 

Section G. Semicells obversely semicircular in outline, with 
the lateral angles distinctly produced. 

114. C. monochondrnm. 

Section H. Cells subcylindrical or fusiform-cylindrical, with a 
very slight constriction. 
* Cells subcylindrical. 

t Lateral liiargins subparallel. 

115. C. Thwaitesii. 

116. C. Cucurbita. 

117. C. Palangnla. 

118. C. Subpalanguh. 

119. C. parvulum. 

120. C. goniodes. 

ft Lateral margins not parallel, generally convex. , 

121. C. viride 

122. C. oblong um. 

123. C. Hiberninun. 

124. C. tiwgidum. 

125. C. snbturgidum. 
** Cells fusiform-cylindrical. 

126. C. aftenuatum. 
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1. Cosmaxium obsoletum (Hantzsch) Reinsch. 

PI. LVI, figs. 1-3. 

Arthrodesmus ohsoletus Hantzsch in Babenh. Alg. 1862, no. 1407 ; Grun. 

Diat. u. Desm. Ins. Bank. 1866, p. 15, t. 2, f. 28. 
Cosmarium ohsoletum (Hantzsch) Reinsch, Spec. Gen. Alg. 1867, p. 142, 

t. 22, D. I, f. 1-4; Lund. Desm. Suec. 1871, p. 38 ; Nordst. Alg. et Char. 

I, 1880, p. 7, t. 1, f. 9 ; Wille, Sydamerik. Algfl. 1884, p. 16, t. 1, f. 33 ; 

De Toni, Syll. Alg. 1889, p. 974; West, Alg. W. Ireland, 1892, p. 144 ; 

Alg. Eng. Lake Distr. 1892, p. 724; Ltttkemull. Desm. Attersees, 1893, 

p. 556 ; Nordst. Index Desm. 1896, p. 186 ; West & G. S. West; Desm. 

Singapore, 1897, p. 164 ; Freshw. Chlorophy. Koh Chang, 1901, p. 87 ; 

Preshw. Alg. Ceylon, 1902, p. 164. 
Didymidium (Cosmarium) ohsoletum Beinsch. Algenfl. Frank. 1867, p. 110, 

b. fff I. 0. 

UrsitieUa ohsoleta Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cosm^arium palustre Turn. Freshw. Alg. E. India, 1893, p. 60, t. 8, f . 65, 

t. 9, f . 29. 
C. palustre var. ovale Turn, 1. c. t. 9, f. 1. 

Cells of medium size, transversely elliptic, a little 
broader than long, deeply constricted, sinus narrowly 
linear with a dilated apex; semicells semi-elliptic 
(depressed-semicircular), basal angles submamillate 
and slightly thickened, apex generally slightly flat- 
tened. Side view of semicell depressed-globose. 
Vertical view elliptic, with obtusely conical poles, ratio 
of axes 1 : 2*1. Cell-wall punctulate (or finely scrobicu- 
late), sometimes slightly thickened in the centre of the 
semicells. Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 34-46 fi ; breadth 42-54 fi ; breadth of isth- 
mus 15*5-20 jLt; thickness 20-24/1. 

England. — Bowness, Westmoreland ! 

Wales. — Yr Orsedd, Carnarvonshire ! 

Ireland. — Clogerheen, Kerry ! 

Geogr. Distrihution. — Germany. Austria and Galicia. 
Sweden. N. Russia. Poland (var.). Central China. 
Japan. India. Ceylon. Siam. Singapore. Java. 
Egypt. New Zealand (var.). Australia. United 
States. Brazil. 

This species is much more abundant in tropical and sub- 
tropical countries than in temperate climates, and it exhibits 
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a considerable range of variation. There is a thickening of 
the ceil-wall at the basal angles of the semicells which com- 
monly gives them a submamillate appearance. 

Some of the tropical forms attain a large size : — length 57 
-64 M ; breadth 67-75 fi ; breadth of isthmus 30-35 ft -. thick- 
ness 36 ft. In these specimens the thickening of the basal 
angles is generally prominent, and passing through it is a 
large conical pore, the wider end of which is towards the 
interior of the cell-wall. We give a figure of one of these 
specimens from Singapore to show this character (PI. LTI, 
fig. 4). Sometimes the mamillate thickening becomes quite 
hyaline with the exception of the conical pore, which then 
stands out verj- prominently, and has the appearance of a 
short spine attached to the basal angle. Turner figured this 
pore as a spine at the angle, and he put forward the name 
" Coamariuvi palustre " for typical specimens of the large 
form of C. ohaolelum which is so abundant in tropical Asia. 
It is in old individuals in which the celi-wall becomes of a 
yellow or yellow-brown colour that this " spinate " appearance 
is most marked. Sometimes the actual thickening of the 
basal angle has the form of a bluntly-conical mucro. The 
large tropical forms have recently been named " var, Sitvense" 
by Gutwinski (* Alg. Ins. Java,' 1902, p. 594, t. 38, f . 39), and 
Fo far as is known they are characteristic of the Indo-Malay 
region. 

The British specimens are usually of small size and they 
show no trace of the pore which is present in the basal angles 
of the large tropical forms. The cell-wall of the smaller 
forms is finely punctate, but that of the larger forms is some- 
what sparsely and finely scrobiculate. 



2. Cosmarinm Smolandicum Lund. 
(PL LVI, fig. 6.) 

Coimarium Smnldndirum Land. D^sm. Suuc. 18T1, p. S9, t.2,f. IT: Wolle, 
Deiia. U.S. ISW.p. 66,t. 16.f, 35,38i De Toni, SyU. Alg. 188e,p.9S*i 
Nordat. Index Desnt. 189t), p. 23G. 

JJmntlla Bmotisndiea EimtiF, Bevis. i^n. plant. ISIil, p. 92S. 

Cells of medium size, subcircular, a little longer 
than broad, vei-y deeply constricted, sinus somewhat 
narrow and linear ; semicells subsemicirciUar, apices 
convex but eiibtruncate in the middle, basal angles 
obtuse and furnished with a prominent papilla. Side 



COSMABIUM. 135 

view of semicell circular. Vertical view elliptic, ratio 
of axes 1 : 1*71. Cell-wall punctate. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore unknown. 

Length 54 /i; breadth 48 /it; breadth of isthmus 
12 /I ; thickness 28 /i. 

Geogr. Distrihution. — Sweden. United States. 

The typical form of this species is not known to occur in 
the British Islands. 

Var. angustatum noh. (PI. LVI, figs. 6, 7.) 

C ohsoletum (Hantzsch) Beinsch var. angustatum West, Alg. W. Ireland, 

1892, p. 144, t. 24, f. 22. 
C ohsoletum var. angustatum West forma galiciensis Gutw. Nonn. Alg. 

Nov. 1896, p. 49, t. 7, f . 46. 

A variety with the sinus closed and linear, with the 
basal angles of the semicells rectangular and the lower 
part of the sides straight and parallel, and with the 
apex in the middle subtruncate. 

Length 42-5-43*5 /i; breadth 34-37 /i; breadth of 
isthmus 11-14 /i. 

Ibeland. — Carrantuohill, Kerry ! 

Geogr. Distribution. — Galicia in Austria. 

The Desmid described as Cosmarium ohsoletum var. angus- 
tatum is much better referred to C. Smolandicum Lund. We 
have examined further specimens from Carrantuohill and find 
that the figure given in the ' Alg. W. Ireland/ tab. 24, fig. 
22, is not a good one. The basal angles of the semicells are 
rectangular, and the mucro at each angle, although less pro- 
minent than in the type, projects laterally. The upper angles 
are also more rounded and the apex is more distinctly truncate. 
Thus, the specimen found by Gutwinski in Austria, which 
he named ' C. ohsoletum var. angustatum forma galiciensis/ 
and about which he remarks : " a forma irlandica differt 
angulis basalibus alias protractis, angulis superioribus magis 
rotundatis vel oblique truncatis,'' must also be referred to C. 
iSmolandicum var. angustatum. Grutwinski's measurements 
of his Austrian specimens (length 40—43 /lc ; breadth 30*4-35 
PL ; breadth of isthmus 11-13 /i) agree almost exactly with the 
dimensions of the Irish forms. 
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S. CoBmannm taxichondriforme Eichl. & Gutw. 
(PL LVI, figs. 8-10.) 



Cells rather small, as long as broad, circular-hexa- 
gonal, deeply constrictecl, sinus narrow and slightlr 
open ; semicells pyramidate-semicircular, basal angles 
very faintly produced and slightly thickened, generally 
turned downwards. Side view of aemicell subcircular, 
with flattened apices. Vertical view elliptic Tvith pro- 
duced poles, ratio of axes 1 : 2. Cell-wall finely 
punctate. Chloroplasts axile, each with one pjrenoid. 

Zygospore unknown. 

Length 31-41-5 ^; breadth 31-47 [i; breadth of 
isthmus 10-15 /I ; thickness 17-22 fi. 

England. — Bowness, Westmoreland ! 

(leogr. Dutnbiition. — Galicia in Austria. 

Ill outward appearance tliia species bears considerable re- 
HBiiiblance to Cosmarium taj-lchMidrum Tiund., but is easily 
(bstinguished by the entire absence of surface granules and 
by the presence of only one pyreiioid in the axile chloroplasts. 

It still more closely resembles a tropical species, C. nudvm 
(Turn.) Gutw. (= C. tairirho7t(lru7n var. nudtim Turn.), from 
which it is distinguished by the single pyrenoid in each senii- 
cel! and by the attenuation of the poles of the vertical view. 
It tihould also be compared with C. cra»santfulatum Borge 
{' Sussw. Clilor. Archang.' 1894, p. 25, t. 2, f. 23). 

We have only observed this species from some small water- 
lily pools near Bowness in the English Lake District. 

4. Cosmarium circulare Reinsch. 
(PI. LVI, figs. 11, 13,14.) 

n eircutart EcinBch, Spec. Gen. AIr. 1S67, p. 113, t. 22. C. I. f, 1 
-4 ! Ltmd. De«m. Suec. 1871, p. 41 1 WoUe. i>''rwhw. Alg. U.S. 1887. p. 
28, t. 67, f- 87 : Hanagr. Frodr. Alffpnfl. B6hin. 18S8, p. 240 1 De Tomi, 
8*11. Alg. 1889, p. 876-, 'Wpst. Ale. N. Torks. 1888, p. 292; Alff, N. 
Wklea, 1880, p. 288; Alg. W. IrelBod, 1882, p. 144; Nordst. Index 
Dmdi. 18M, p. 78. 
-*■ *" ■" * im) ctVctitore Bfinacli, AJgenfl. Frank. 1807, p. 108, 



DitJynidim 
t. 10. 1. 2. 



I Gnntie, Bevis. gen- plant. ISGl, p. 924. 
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Cells large, circular, about as long as broad, deeply 
constricted, sinus very narrow and linear, dilated at 
the extremity; semicells semicircular with rounded 
basal angles. Side view of semicell rounded-ovate or 
subcircular. Vertical view narrowly elliptic, ratio of 
axes 1 : 2*6. Cell-wall punctulate. Chloroplasts axile, 
each with two pyrenoids. 

Zygospore unknown. 

Length 54-95 /it; breadth 54-90 fi; breadth of 
isthmus 22-28 fi; thickness 25-38 /it. 

England. — Mickle Fell, N. Yorks ! 

Wales. — Snowdon, Carnarvonshire ! 

Scotland. —Loch Ruthven, Inverness ; near Loch 
Mharc, in Athole, Perth {Boij ^ Bissett). 

Ireland. — Creggan Lough, Galway ! 

Geogr, Distnbution. — Germany. Galicia in Austria. 
Hungary (var.). Sweden. S. Russia. India. E. 
Africa. United States. Brazil. 

C. circular e Reinsch differs from C, Ralfsii Breb. in the 
outward form of its cells and in its axile chloroplasts. The 
semicells of C. circulare are semicircular in outline and never 
exhibit the pyramidate character which is so conspicuous in 
C. Ralfsii, 

C, circulare is distinguished from C, Lundellii Delp. by its 
semicircular semicells and its elliptical vertical view. The 
vertical view of C. Lundellii is drawn out at the poles and is 
sometimes almost rhomboid-elliptic, whereas that of C. circu- 
lare is narrowly elliptic. There is also a thickening of the 
cell- wall in the centre of the semicells of C. Lundellii which is 
never present in C, circulare. 

Forma minor nob. (PI. LVI, fig. 12.) 

Cosmarium circulare Sacib. Nonn. Desm. Polon. 1885, p. 83, t. 11, f. 1. 

C. Racihorslcianum De Toni, Syll. Alg. 1889, p. 975. 

Ursinella Racihorskiana Kuntze, Eevis. gen. plant. 1891, p. 925. 

Length 33-35 /i ; breadth 35 /i ; breadth of isthmus 
12-14 /I ; thickness 19 /i. 

Ireland. — Creggan Lough, Galway ! 
Geogr. Dv<tribiition. — Poland. 
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5. Cosmarium Lundellii Delp. 
(PL LVII, figs. 1, 2). 

Cosmarium Lundellii Delp. Desm. subalp. 1877, p. 13, t. 7, f . 62-64 ; Wille, 
Norges Ferskv. Alg. 1880, 1, p. 33 ; Sydamerik. Algfl. 1884, p. 47, t. 3, 
f . 89 (" forma ") ; De Toni, Syll. Alg. 1889, p. 956 ; Nordst. Index Desm. 
1896, p. 160 ; West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 132. 

Ursinella Lundellii Kuntze, Sevis. gen. plant. 1891, p. 925. 

Cosmarium subcirculare Turn. Freshw. Alg. E. India, 1893, p. 52, t. 8, f . 3 ; 
t. 9, f . 27, 37. 

Cells large, subcircular, about as long as broad (or a 
little longer), deeply constricted, sinus linear with a 
dilated apex ; semicells subsemicircular or pyramidate- 
semicircular, basal angles broadly rounded. Side view 
of semicell subcircular. Vertical view elliptic, ratio of 
axes 1 : 1*94, poles slightly drawn out. Cell-wall 
punctate, generally thickened in the centre of the 
semicells. Chloroplasts axile, with prominent ridges, 
and with two large pyrenoids. 

Zygospore unknown. 

Length 79-88 /i ; breadth 69-79 /i ; breadth of isth- 
mus 30-41 /I ; thickness 42-45 /u. 

England. — Mousehole Cave, Cornwall ! 

Geogr, Distribution. — Germany. Galicia in Austria. 
Italy. Norway. Poland. Central China (forma). 
India. Central and E. Africa. Madagascar. Brazil. 
Ecuador. Argentina. 

This species is much more abundant in the tropics than in 
temperate climates, and quite a number of distinct varieties 
of it exist. It differs from C, Ralfsii Breb. in its somewhat 
smaller size, its less deep constriction and consequently 
broader isthmus, in the more rounded basal angles of the 
semicells, and in its axile chloroplasts. 

The breadth of the isthmus as compared with the breadth 
of the semicell is as 1 : 4*3 in C. Ralfsii, whereas in C. Lundellii 
it is only 1 : 2'5. 

Var. eUipticum West. (PI. LVII, figs. 3, 4.) 

C. Lundellii var. eUipticum West, New Brit. Freshw. Alg. 1894, p. 5, t. 1, 
f. 11. 

Cells smaller than in the type, about 1^ times longer 
than broad, with a narrower isthmus. 
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Length 68-73 /i ; breadth 53-55 /it ; breadth of isth- 
mus 16-21 fi; thickness 26-29 /it. 

Wales. — Snowdon, Carnarvonshire (at 3,000 ft.) ! 
Scotland. — Ben Laoigh, Perthshire ! 

Compared with its breadth this variety is proportionately 
longer than any of the other varieties of C. Lundellii. 

Var. corruptum (Turn.) West & G. S. West. (PI. 

LVII, figs. 5, 0.) 

Cosmarium corruptum Turn. Freshw. Alg. E. India, 1893, p. 51, t. 8, f. 2. 
C. suhcirculare Turn. var. rugosum Turn. 1. c. p. 52, t. 8, f . 7. 
C. rotundum Turn. I.e. p. 58, t. 8, f. 48. 

C. Lundellii Delp. var. corruptum (Turn.) West & G. S. West, Freshw. 
Alg. Ceylon, 1902, p. 162. 

Cells smaller, sinus often somewhat open towards 
the exterior ; cell-wall with variable scrobiculations of 
small size, generally larger and more distinct near the 
margin ; apex of semicells slightly subtruncate. 

Length 51-63 /i; breadth 48*5-61 /n; breadth of 
isthmus 23-28'5/jl. 

England. — Bowness, Westmoreland ! 

Geogr. Vistribtition. — Galicia in Austria. India. 
Ceylon. 

This variety only differs from typical C. Lundellii in its 
somewhat smaller size and in the greater distinctness of the 
scrobiculations near the margins of the semicells. The sinus 
is generally closed in its median part, although dilated at its 
extremity and opening considerably towards the exterior. 

'i^he plants named by Turner Cosmarium corruptum, C. sub- 
circulare var. rugosum, and C. rotundum, are most certainly 
forms of one species, and we have thought it best to place 
them as a variety of C. Lundellii under the name '^ cor- 
ruptum.'' 

C, Lundellii var. corruptum should be compared with C. 
galeritum Nordst., from which it can be distinguished by its 
wider and more depressed semicells, with less truncate apices, 
and by its much broader isthmus. 

6. Cosmarium pachydermum Limd. 
(PL LVII, fig. 7.) 

Cosmarium pachydermum Lund. Desm. Suec. 1871, p. 39, t. 2, f. 15; 
Kirchn. Alg. Schles. 1878, p. 149 ; WoUe, Desm. U.S. 1884, p. 70, t. 15, 
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f . S-4 ; Cooke, Brit, Deam. 1886. p. 83, t. 37, f. 1 ; Hansg. Prodr. Algenfl. 
Bohm. 1888, p. 198; De Toni, Syll. Alg. 1889, p. 970; Weat. Alg. W, 
Ireland, 1892, p. 144 ; A\g. Eng. Lake Diatr. 1892, p. 7S1 ; Boy & Bisa. 
ScoU. Deam. 1894, p. 170; Nordat. Index Desm. 1896, p. 193; West & 
a. S. Weat, Alg. 6. Enulund. 1897, p. 485 ; Alga^fl. Torka. 1900, p. Bfl. 

C. }iachydermnm a. iypietim Klebs, Deam. Oatprt^uss. 1879, p. 34, t.3,f. »6. 

UrtineUa pa(Ayderma Euntze, Eevis. gen. pl^t. 1891, p. 926. 

Cells large, broadly elliptic, about 1^ times as long 
as broatl, deeply constricted, sinus narrowly linear 
with a dilated apex; semicells widely semi-elliptic, 
apices broad, basal angles broadly rounded, lower part 
of sides at first somewhat straight. Side view of 
Bemicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : I'o. Cell-wall thick and densely punc-- 
tiite. Chloroplasts axile, each with two pyrenoids. 

Zygospore imknown. 

Length 78-117 fi; breadth 60-87 fi; breadth of 
isthmus 30-40 fj. ; thickness 60-59 fi ; thickness of 
cell-wall 2"5~3 jx. 

Engiaj-T). — Foot of Brant Fell, Westmoreland ! 
Malhara Tarn and Penyghent, W. Yorks ! Pilraoor 
near Thirsk, N. Yorks 1 Mitcham Common and neai- 
Chapel Wood, Surrey ! Millford Lake, Hants {Roii). 
Near Bovey Tracey, Devon {Bfiiiiett). Tremethick 
Moor, Cornwall I 

Scotland, — Sutherland, Ross, Aberdeen, Kincardine, 
Stirling, Argyll (in JIull) (h'oji 4- liisseft). 

Ireland. — Lough Aunierin, Galway ! Dublin and 
Wicklow (Airhpr). Clough, Antrim t 

Geogr. Disfnhntwn. — France. Germany. Austria 
and Gahcia. Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. N. and S. Russia. 
Faeroes. Japan. Sumatra. Java. New Zealand. 
Australia. Azores. United States. Brazil. Argen- 
tina. Patagonia. 

C. pachydermitm is reiidily distiiiguished from C. LuiidelHi 
bv its inflated semicelis and its thick cell-wall. The vertical 
vit-'W is also more elliptic, 

Var. ffithiopicum n-h. (PI. LVII, figs. 8, 9.) 

C, Lairdellii var. irlliiiipicHn. Wi-Ht A O. S. Wo«t. Welw. Afrie. Freahw. 
Alg. 1897, p. 32 ; Scott, FtvBhw, Plnnfcti<u. 1, 1003, p, 526, 541. 
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Cell-wall much thinner than in the type, finely scro- 
biculate and minutely punctate between the scrobicu- 
lations. 

Length 69-107 /i; breadth 61-80 /i; breadth of 
isthmus 28-33 /it ; thickness 40-44 /i. 

Scotland. — Plankton of Loch Shin, Sutherland ! 

Geogr. Distribution. — W. Africa. 

This variety was at first erroneously referred to C. Lundellii, 
but the form of the semicells both in the front and vertical 
view shows clearly that it is a thin- walled variety of Cpachy- 
dermum. 

Careful examination of the cell- wall of this variety reveals 
a large number of minute punctulations scattered between the 
larger ones. 

7. Cosmarium Ralfsii Br^b. 
(PL LVII, fig. 10 ; PI. LVIII, figs. 1, 2.) 

CosmaHum Rcd/sii Br^b. in Ralfs' Brit. Desm. 1848, p. 93, t. 15, f . 3 ; 
Arch, in Pritch. Infus. 1861, p. 731 ; Rabenh. Flor. Europ. Alg. 1868, 
III, p. 161 ; Lund. Desm. Suec. 1871, p. 52 ; Nordst. Norges Desm. 
1873, p. 25 ; Wolle, Desm. U.S. 1884, p. 69, t. 15, f. 1 ; Cooke, Brit. 
Desm. 1886, p. 85, t. 36, f . 12 ; Hansg. Prodr. Algenfl. B5hm. 1888, 
p. 193; West, Alg. N. Wales, 1890, p. 288; Alg. W. Ireland, 1892, 
p. 163; Alg. Eng. Lake Distr. 1892, p. 729; Roy & Blss. Scott. Desm. 
1894, p. 173 ; Nordst. Index Desm. 1896, p. 220 ; West & a. S. West, 
Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 68 ; Alg. N. 
Ireland, 1902, p. 33. 

Didymidium (Cosmarium) Ralfaii Beinsch, Algenfl. Frank. 1867, p. 108. 

Cosmanum Ralfsii a. typicum Elebs, Desm. Ostpreuss. 1879, p. 33, t. 3, 
f. 33-35, 37 ; Racib. Nonn. Desm. Polon. 1885, p. 70. 

Cosniaridium Balfsii Hansg. Prodr. Algenfl. B5hm. 1888, p. 246. 

Pleurotseniopsis {Cosmuridium) Balfsii (Br6b.) De Toni, Syll. Alg. 1889, 
p. 911. 

Cells large, subcircular, a little longer than broad, 
very deeply constricted, sinus narrowly linear with a 
dilated apex ; semicells subpyramidate-semicircular, 
basal angles rounded, sides slightly convex, apex 
broadly rounded or truncately rounded. Side view of 
semicell subcircular. Vertical view rhomboid-elliptic, 
ratio of axes about 1 : 1*9. Cell-wall finely punctate 
or even scrobiculate, sometimes almost smooth. Chloro- 
plasts parietal, consisting of several irregular bands 
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running from base to apex of each semicell, each band 
with several rather small pyrenokls. 

Zygospore unknown. 

Length 112-120>t; breadth 95-104/i; breadth of 
isthmus 21-25 /x; thickness 50 /i. 

Englaxd. — Cumberland ! Westmoreland ! (Bissctt). 
W. and N. Yorka ! Lancashire! Korfolk (Cmke). 
"Warwick (Wills). Surrey! Sussex (Ealfs). Kent 
(Rfdfs). Hants ! (Rnlfs). Devon ! (Bennett). 

Wales. — General in Carnarvonshire (up to 2,700ft. 
on Glyder Fawr) 1 Dolgelly and Ffestiniog, Merioneth ! 
Llyn Coron, Anglesey ! 

Scotland. — Sutherland ! , Ross, Inverness ! , Aber- 
deen, Kincardine, Forfar, Perth I , Argyll, Arran (Boy 
^ Bissett). Outer Hebrides! Orkneys! 

Ibet^^nd. — Widely distributed in Donegal, Galway, 
and Kerry ! Mayo ! Dublin and Wicklow {Avchrr). 

Geoffr. DutHhution. — France. Belgiiun. Germany. 
Galicia in Aiistria. Hungary. Norway. Sweden. N. 
Russia. Poland. Azores (var.). United States. 

This characteristic species is widely distributed in the 
Qplniid distiicts of the British Islands, and often occurs in 
abundance among submerged Sfhagnum. It is frequently 
associated with Coamariiim Cumrhita, Eimatrum tntnffn'f, 
ilicra«terias iiscitans var, vmcronata, if. Iruneala, Gymnozyga 
mnniliformis, Tetmemorua granulatva, and Nelrium DiffU"a. 

It is characterized by its pyramidate-semicircular semicells 
with a rounded apex, by its deep constriction, and by the 
parietal chloroplasta. The cell-wall is generally finely punc- 
tate, but may be delicately scrohiculate, and old individuals 
often become quite aspenilate on the exterior, 

Wolle gives a minimum length of 70 ji and a minimum 
breadth of 60 fi for his American specimens, but we have not 
Been any British forms so guiall as this. 

Var. montanum Racib. (PI. LVIII, fig. 3.) 

Cotmarium Ral/tU vht. monlanvm Eocib. JJoan. Desm. Polon. 1886. p. 70, 

t. 10. f. 4 [ West, Alg, W. Irelnnd, 1SJ>2. p. 163. 
FUurotmnii-yiiM Ritt/tiivur. moiKoBo (Kw.-ib,) De Toni, SjL. Aljf. 1889, 



Cells with the sinus opening outwards, basal angles 
of seraicells less rounded and slightly jiroduced. 
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Length 87-128 /i; breadth 76-101 /i: breadth of 
isthmus 20-23 /it. 

Ireland. — Carrantuohill, Kerry ! 

Geogr. Distributimi. — Gralicia in Austria. Poland. 

8. Cosmarium perforatum Lund. 
(PL LVIII, figs. 4, 5.) 

Cosmarium perforatum Lund. Desm. Suec. 1871, p. 40, t. 2, f . 16 ; Wolle, 
Freshw. Alg. U.S. 1887, p. 28, t. 57, f. 32; De Toni, Syll. Alg. 1889, 
p. 977 ; West, Alg. W. Lreland, 1892, p. 144 ; Alg. Eng. Lake Distr. 
1892, p. 724: Liltkem. Desm. Attersees, 1893, p. 556; Boy & Biss. 
Scott. Desm. 1894, p. 171 ; Nordst. Index Desm. 1896, p. 199; West & 
G. S. West, Alg. N. Lreland, 1902, p. 33. 

Ursinella perforata Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cosmarium perforatum a. typicum Gutw. Flor. Glon. Okolic Lwowa, 1891, 
p. 48. 

Cells of medium size, angular-subcircular, a little 
longer than broad, moderately constricted, sinus some- 
what open, widening outwards from an acute apex ; 
semicells subpyramidate-semicircular, basal angles 
rounded-truncate, sides almost straight for a short 
distance, then converging to the subtmncate or sub- 
retuse apex. Side view of semicell subcircular, broad 
at the base and sliglitly retuse at the apex. Vertical 
view elliptic with pointed poles, ratio of axes about 
1 : 1'56. Cell- wall rather thick, punqtate, with a sub- 
triangular area in the centre of the semicells near the 
isthmus furnished with about 20 small scrobiculations. 
Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 60-75 /i; breadth 57-63 /i; breadth of 
isthmus 26-36 /i : thickness 38-40 /i. 

England. — Bowness, Westmoreland ! 

Scotland. — Loch Kuthven, Inverness ; Dalbagie and 
Loch UUachie near Ballater, near Castleton, and Birse- 
more, Aberdeen (Roy ^ Bissett), Dumfries ! 

Ireland. — Loughs Akibbon, Gartan, and Sproule, 
Donegal! Ballynahinch, Lough Derryclare, Lakes E. 
of Lough Bofin, and small lakes Clifden to Kound- 
stone, Galway ! 



144 BRITISH desmidiacej:. 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Norway. Sweden. Bornholm. N. and 
S. Russia. Faeroes. Greenland. United States. 

The species is well characterized by the outward form of 
the semicells, the open sinus and broad isthmus, as well as by 
the large, scattered scrobiculations in the centre of the semi- 
cells. 

9. Cosmarium ocellatum Eichler & Gutw. 

(PL LVIII, fig. 6.) 

Cowiarium ocellatum Eichl. & Gutw. Nonn. Spec. Alg. Nov., 1894, p. 164, 
t. 4, f. 7. 

Cells small, 1^1|- times as long as broad, deeply 
constricted, sinus linear and dilated towards the apex ; 
semicells subsemicircular-pyramidate, basal angles and 
apex rounded. Side view of semicell subcircular. 
Vertical view elliptic, ratio of axes about 1 : 2*25. 
Cell- wall smooth or very finely punctate, with a large 
scrobiculation in the centre of the semicells. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 20-30 /li; breadth 17-23 /it; breadth of 
isthmus 4-6 /i ; thickness 9-14 /x. 

Geofjr. Distribittion. — Galicia in Austria. 

The typical form of this species has not yet been observed 
in the British Islands. 

Var. incrassatum West & G. S. West. (PL LVIII, 

fig. 7.). 

C ocellatum var. incrassatum West & G. S. West, Alg. S. England, 1897, 
p. 485, t. 6, f . 12. 

A variety with the sinus always open ; semicells with 
subtruncate apices. Cell-wall in the centre of the 
semicells with a thickened area of a yellowish colour, 
containing a small central scrobiculation surrounded 
by 2-5 smaller ones. Vertical view elliptic, with a 
slight, flattened protuberance at the middle on each 
side. 
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Length 28-30 jli; breadth 24-26 ft; breadth of 
isthmus 5'5-6*5/jl; thickness 14*5-15 ft. 

England. — Thursley Common, Surrey ! New Forest, 
Hants ! 

This variety was abundant among Utricxilaria minor in both 
the above-mentioned localities. 

10. Cosmarium cyclicum Lund. 
(PI. LVIII, figs. 8, 9.) 

Coamari%um cyclicum Lund. Desm. Suec. 1871, p. 85, t. 3, f . 6 ; Cooke, Brit. 
Deem. 1886, p. 116, t. 40, f. IJ ; Hansg. Prodr. Algenfl. Bdhm. 1888, 



p. 196; De Toni^SyU. Alg. 1889, p. 983^ West, Alfl^ N. Yorks. 1889, 

ig. Lake Distr. 
Nordat. Index Desm. 1896, p. 94 ; West & G. S. West, AJga-fl. Yorks! 



p. 293 ; Alg. N. Wales, 1890, p. 290 ; AJg. En^. LakeDistr. 1892, p. 728 ; 



1900, p. 69. 
C. Tumerianum Mask. Further Notes N. Zeal. Desm. 1889, p. 18, t. 3, 

f. 28. 
Ursinella cydica Euntze, Bevis. gen. plant. 1891, p. 924. 

Cells of medium size, circular or transversely circular- 
elliptic, about as long as broad, deeply constricted, 
sinus very narrow with a dilated apex ; semicells semi- 
circular, angles slightly rounded or obliquely truncate, 
margin regularly crenate with about 12 crenae, and 
with two or three parallel rows of small undulations 
within the margin. Side view of semicell obcuneate, 
apex rounded-truncate. Vertical view narrowly fusi- 
form-elliptic, undulate towards the poles, ratio of axes 
about 1 : 2'2. Cell-wall smooth. Chloroplasts axile, 
each with two pyrenoids. 

Zygospore unknown. 

Length 49-52 /it; breadth 52-58 /i; breadth of 
isthmus 17-27*5 /It; thickness 25-26 /n. 

England. — Borrowdale, Cumberland! Near Bow- 
ness {Bissett)j and Helvellyn !, Westmoreland ! Mickle 
Fell, N. Yorks ! 

Wales. — Capel Curig {Cooke Sf WUls)^ Snowdon!, 
Llyn Id wal ! , Y Foel Fras ! , and Llyn-an-af on ! , Car- 
narvonshire. 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Austria 

VOL. II. 10 
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and Bohemia (var.). Italy. Norway. Sweden. 
Greenland. Spitzbergen. Nova Zambia. United 

States. 

C. cydicum Lund, differs from C. wndulatum Corda in its 
more depressed semicelU with less rounded basal angles, and 
in the possession of two pyrenoids in each cliloroplast. 

Var. arcticum Nordat. (PI. LVIII, fig. 10.) 

C. e^elicum Lund. Bubflp, areticum Nordat. Deam. Speteb. 1872. p, 31. t. 6, 

t.l3i Deam. Itttl.l876,p.37; Boldt, Deam. GriinI, 1888, p.22 ; DeToni. 

SyU. Alg. 188B, p, 983; Eoy 4; BisB. Scott. Dvnm. 189*. p. 44; BOrg. 

Freahw. Alg. OstgrBnl. 1894, p. 15. 
C.cyclietimL\md.var,maculalvm Schmidle, Weit. Beitr. AlgenS.Kheineb. 

u. Schwarzwald. 1895, p. 76, t. 1, f. 7. 

Cells subcircular, inclined to be somewhat sexangTi- 
lar ; semicells with the crense of the margin and within 
the margin bigranulate (as if emarginate), those towards 
the base nnigranulate, apex 4-crenate and without 
granules. 

Length 57-5-75 /i; breadth 6.5-75 /*; breadth of 
isthmus 22-28 /x ; thickness 33-37 fi. 

Scotland. — Aberdeen, Kincardine, Forfar, and Ren- 
frew (Roji Sf Bissett). 

Geogr. Distributioii. — Galicia and Bohemia in Austria. 
Italy. Norway. Bornholm. Poland. Faeroes. 
Greenland. Spitzbergen, Nova Zembla. 

The figure of this variety given by Roy and Bissett is not 
like that of Nordstedt'a, but it suggests var. arcticum in the 
minute binate granules. We give a copy of Hoy &, Bissett'a 
figure (PI. LVIII, fig. 11), and we think it stands near to var. 
Nordstedtianum, as the granules are not evident at the margin. 

The form described by Bchniidle as "var. maculatum" is 
intermediate in character between the figure given by Nord- 
Btedt and that given by Boy & Bissett, 

Var. NordBtedtianum (Reinsch) noh. (PI. LVIII, 
fig. 12.) 

Coimarium Sartltttdlianum B«iiiBch, Coatrib. Alg. et Fuiup, 1876, p. 8B. 

t. 10, t. 11. 
C. cyditnm Lnnd. var. an^uliilum Wp«t, Alg. N. Torkt. 1889, p. 298, 

t. 291. t.2: Alg. Eng, Lake Diatr. 1892. p. 72S, We«t A: G. S. Wart, 

Algn-fl. Yorki. IDOO, p. 09. 



Ursintlla Norditedliat 

C. fydimm Liind. va 

p. 21 ; [vide West i 



Revia, ^u. plant. 1S91, p. 925. 
,m Borgc, 3ilsBW. Chlor. Archang. 1S94, 
JooTQ. But. 1895, p. 67.] 



Penyghent, 
Wimbledon 



N. 



Cells distinctly hexagonal, usually a little broader 
than long; apices truncate or subtruncate, less crenate 
than the lateral margins. 

Length 48-50 /x ; breadth 54-66 /i, ; breadth of isth- 
mus 19-21 fi ; thickness 20-23 /i. 

Englastj. — Borrowdale, Cumberland ! 
W. Yorksl Mickle Fell, N. Yorks! 
Common, Surrey. 

Ireland. — Fintown, Donegal ! 

Geoijr. Distribution. — Galicia in Austria. 

We have obBerved this variety in greater abundance than 
typical C njclicum. It is well characterized by its hexagonal 
ceils with truncate apices, 

11. CoBmarium fontigGnmu Nordst. 
(PI. LIX, ags. 16, 17.) 

Covmarium /ontijeimm Nordat, in Wittr. i Nordst. Alg. Exflic, 1878, 
no. 171 i and in taec. 21 (1889), p. 43 cum fig. lylogr. ; De Toni, Syll. 
Mg. 1S89, p. 1010 : Boy & Bias. Scott. Deia. ISEH, p. 101 1 West & O. S. 
West. Alg. S. England, 1897, p. 436. 

Uriinella /onlijena Kimtze, Bevie. gen. plant. 1891, p. 924. 

Cells small, about as long as broad, deeply con- 
stricted, sinus very nari'ow with a slightly dilated 
extremity ; semicells broadly subpyramidate, apex 
broadly truncate, basal angles rounded, aides slightly 
convex or almost straight, upper part of lateral margins 
slightly crenate. Side view of semicell subcircular. 
Vertical view narrowly elliptic, with a small protuber- 
ance at the middle on each side. Cell-wall finely 
punctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 20-26 ft; breadth 20-25 /i ; breadth of isth- 
mus 6-8 /a; thickness 11-13 /i; breadth of apices 
about 8-11 fi. 

England.— Puttenbam Common, Surrey ! 

ScotijAND. — Ross ; Skye and near Brin, Inverness ; 
Aberdeen ; Kincardine ; Perth (Roy Sf Sissett). 
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Ikelasd. — Dublin and Wicklow (Archer). 
Geogr. Distribution. — Germany (forma). Norway. 
Sweden. Bornholm. 

Crutwinski has described a Desmid from Galicia wliicli lie 
named C. pseudofimtigeiium {vide Gutw. 'Walir, d, Prioritat,' 
1890, p. 67; 'Flor. Glon. Okolic Lwowa/ 1891, p. 40, t. i, 
f. 11), but we do not see Low it can be specifically separated 
from C. fontigenum Nordst. as it only differs in the reduction 
of the small central protuberance. In dimensions and in all 
other characters it agrees well with C. fontigenum and there- 
fore it can only be considered as a form of it, 

12. Cosmarium undnlatum Corda. 
(Pt. LTX, figs. 1-3, .5.) 

Cntmarlum uiufulalum Corda in Aim , de Carlsbad, 1S31I, p. 243, t. S, f. S6; 

Ealfa, Brit, Desiii. 1848, p. 97, t. 16, f. 8 j Arch, in Pritch. Infus. ItiSl, 

p. 732, t. 2, f. 33, 34 i Eabenh. Flor. Enrop. Alg. III. 18tJ8, p. 105 ; 

Land. Deam. Saeo. 18T1, p. 35; Kirchn. Alg. Schles. 1873, p. 149 1 

Wollo, Desm. U. S, 18S*. p. 67, 1. 16, f. 20, 21 1 Cooke, Brit. Deem. 1886. 

p. 97, t. 37. t. 16; Hanag. Prodr. Algenfl. BOhm. 1888, p. 196; West, 

Alg. N. Wales, isao, p. 289) Alg. W. Ireland, 1892, p. 161 ; Alg. Eng. 

Lake Diatr. 1892, p. 726; Boy & BUa. ScoU. Deam. 1894, p. 177; 

NoniBt. Index Desm. 1896. p. 265 j West & G. S. West, Alg. 8. England, 

1897, p. 488 ; Alga-fl. Torka. 1900, p, 73. 
Didymidium [Cormarium) uitditlalunt BeioBcli, Algenfl. Frank. 1SS7. 

p. 117 (in part). 
Euailrum {Coimarttim) iindKlaiiim Gay, Monogr. loc. Conj, 1884, p, CO. 
(TrniMtla undulafa Euntze, Bevia. gen. plant. 1891, p. 926. 

Cells rather small, quadrate-elliptic, about l^-H 
times as long as broad, deeply constricted, sinus narrow 
with a dilated extremity ; seniicells widening upwards 
near the base, then subsemicircular, margins with 10 
to 12 equal undulations. 8ide view of semicell sul)- 
circular. Vertical view eUiptic, ratio of axes 1 : IS'i. 
Cell-wall smooth. ChloTOplasts axile, each with one 
pyrenoid. 

Zygospore unknown. 

Length .ii4-G4 fi ; breadth 39-.'j2 /a ; breadth of isth- 
mus 12-5-17 fi.: thickness 27-5-30 fi. 

EsoLAxn. — Westmoreland ! (Rolfs). "W., N., and E. 
Yorks! Cheshire (i^o*/). Warwick (WilU). Glou- 
cester (Ra If x). Surrey 1 Sussex (Z^oZ/s). Cornwall! 
(Marquanil). 
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Wales. — Bethesda!, Glyder Fawr and Pen-y-gwryd 
{Boy) J Capel Curig ! (Cooke ^ Wills) , Carnarvonshire. 
Dolgelly , Merioneth (Balfs) . Llyn Coron, Anglesey ! 

Scotland. — Ross, Inverness !, Banff, Aberdeen, Kin- 
cardine, Forfar, Perth !, Argyll (Boy ^ Bissett). 

Ireland. — Mayo ! Galway ! Kerry ! Dublin and 
Wicklow (Archer). 

Geogr. Distribution, — France. Germany. Austria 
and Galicia. Bohemia. Hungary. Italy. Norway. 
Sweden. Denmark. Bornholm. Finland (var.). 
Lapland. S. Russia. Greenland. Spitzbergen. Afghan- 
istan. Sumatra (var.). Abyssinia. New Zealand. 
United States. 

This species is widely distributed but by no means common. 
We figure a small form of it (PI. LIX, fig. 4) which might 
almost stand as " forma minor " ; length 34 fj, ; breadth 27'5 /i ; 
breadth of isthmus 11 /u. Gutwinski has described a "forma 
minima'' from Galicia with the following dimensions: — 
length 17-22 /ix ; breadth 16-17 /u : breadth of isthmus 5 /ul. 

Var. minutum Wittr. (PI. LIX, figs. 6, 7.) 

C. undulatum Corda var. minutum Wittr. Skandinav. Desm. 1869, p. 11, 

t. i, f. 3 : Gotl. Ol. sotv. Alg. 1872, p 59 ; De Toni, SyU. Alg. 1889, 

p. 973 ; Eoy & Biss. Scott. Desm. 1894, p. 177. 
C. crenatum Balfs var. alpinum Bacib. Nonn. Desm. Polon. 1885, p. 76, 

t. 11, f. 11. 
C. alpinum (Racib.) De Toni, Syll. Alg. 1889, p. 942 ; Schmidle in Hed- 

wigia, 1894, p. 89. 
Ursinella alpina Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells smaller, about 1^ times longer than broad; 
semicells subsemicircular, basal angles rounded, margin 
undulate, with 12-14 undulations. 

Length 21-28 /i; breadth 18-21 /i; breadth of isth- 
mus 8*5-10 /i; thickness 12-13 /i. 

England. — Strensall Common, N. Yorks I (Turner). 
Leicestershire (Boy). 

Scotland. — " Not so common as the type " (Boy ^ 
Bissett). 

Ireland. — Foxford, Mayo ! lar Connaught, Galway ! 

Geogr. Distribtction. — Germany. Sweden. Poland. 
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C. erenatum Ra]fs var. alpinum Racib. is nn questionably 
the Bame Desmid as C undnlatiim. Corda var. minutum Wittr., 
and should without doubt be regarded as a variety of C. 
vndulatum. It differs from the typical form of that species 
in the shape of the semicells and in the more numerous 
undulations. 



Var. crenulatum (Nitg.) Wittr. 
figs. 11, 12.) 



(PI. LIX, 



!. Alg. 1849, p. 120, t. 7i. t. 7. 

.131; Selunidle, Beitr. 

I, t. 4, f. ; Beitr. alp. 



P SitoBtnan crgnutatum Ehrenb. 1639. 
£. {Gotmaritim) ercnvtatum NKg. Oatt. e 
OotmaHwrn erinulafum Br^b. Mate Detm, 1 

Al^nfl. SohwBJzw&ld. a. Kbeineb. ! 

Alg. 189S, p 3SS. 
C. biacvlatv,m Breb. b. crenvlai-am Rabenl. Flor. Eur. Alg. Ill, IHOS, 

p. 163 ; De Toni, SyU. Alg. 1889, p. 933. 
C. u.nd'ulatum Conte var. trtnidalum (Ehrenb.) Wittr. SkandinaT, Desrn. 

1869, p. 11 ; Nordst. Deam. Braail, 1870, p, 210 ; Wittr. Gfltl. Ol. aolv. 

Alg. 1872, p. 69 ; Heimerl, Deem. nip. 1891, p. Q99. 
C. Maieghinii Bcfib. forma erenviata Eicht^r ia Wittv, & Nordst. Alg. 

EzBic. 1883, no. 666-, Hanag. Frodr. Algenfl. Bohm. 1888, p. 195; Hoff 

in Nordat. Bomli. Deam. 188IK, p. 197. 

Cells smaller, about 1^ times longer tLaii broad ; 
Bemicells quadrate-semicirculai", with about S undula- 
tions including the basal angles. 

Length 29-30 fi; breadth 22-5-23 /i; breadth of 
isthmus 7-8'5 /i; thickness 13 /a. 

ScoTL.\KD. — Craig-an-Lochan, Perth ! 

Geogr. JJislHhiitioii. — Germany, Bohemia. Switzer- 
land. Sweden. Bornholm. Spitzbergen. India. 
Brazil. 

This variety is distinguished from other forms of C. u»id«- 
lahitn by the fewer number of undulations on each semicell. 
In general aspect it closely resembles C. iinj»'es»ubivi Elfv.j 
a species with which it should be carefully compared. 

t'. Jlf«ie(/A)»n Br6b. forma (Wcrena/a Turn, ('Freshw, Alg. 
E. India,' 1893, p. 71, t. 8, f. 26} is stated by the author to 
be identical with Euasti-vm crenuhtiim Nag,, but his figure is 
much nearer a form of C. impressvlum Elfv. 



Var, Wollei West, (PI. LIX, figs. S-10.) 

C. undulctlom CurOa var, crtnvJuluM Wolle, Deam. U. S. 1884, p, 67, 1. 16, 

f. lo, 10 : Eoy A Bias, St-utt. Dctm. 189*, p. 177. 
C. unduiufum Corda var. WoUti West. Alg. W. Irulauil, 1892, p, 151, 



Cells smaller, broadly elliptic, about 1^ times as 
long as broad ; semicells subsemicircular, with 13 or 
1-t crenations in the margin. 

Zygospore globose, furnished with long spines (or 
processes) with ti-identate apices. 

Length 32-43 ft; breadth 27-36 fi; breadth of isth- 
mus 10-13-0 /a; diam. zygosp. without spines 34. /t, 
with spines 44-45 fi. 

England. — Near Bristol, Gloucestershire (Ralfn). 

Ieeland. — Near Oughterard, Galway ! 

Geogr. Distribution. — United States. 

This variety is distinguished from all the other forms of 
C. uiidulatum by the creuaiion of the margin, which is of 

Erecisely the same nature as that of Cosmariuia afecioanm 
und. The semicells are not inclined to be eubquadrate as 
ill var. minuium and var. crenulalnm. 

The zygospore of C. undulatuvi figured by Ralfs in his 
' British Desmids,' t. 15, f. 8, most certainly belongs to this 
variety. The empty semicells which he figures round the 
zygospore are crenate. 

13. CoBinariuiii subundulatum Wille. 
(PI. LIX, figs. 13-15.) 

Coamarium itndtilatum (Corda) Balfa vnr. lumidum Jncobs, Desm. Danem. 

1876. p. 19T, t. 8. f, 18 ; Borge, Chlor. Noraka Finmark. 1802, p. 10, 

t. 1, t. 8. 
Cotmarium saburtdKlalnni Wille, Norf^a Ferakv. i.lg. 1880, 1, p, 27. t. 1, 

f. 9 ; Boldt. Desm. GrOnl. 1880, p. 17 ; Db Toni, SyU. Alg. 1889, p. 1051 ; 

Eoy & BiBB. Scott. Desm. 1894. p. 175 1 West & G. S. West, Alga-fl. 

YorkB. 11)00, p. 81. 
Ursinella Bubundufalu Euntze, Bevia. gen. plant. 1891, p. 925. 
Coimariiim NvllaUii West, Alg. W. Ireland, 1892, p. 151, t. 21, f. 5. 
C. uiuluIaCutn Corda vai. ■ubu?iilHia(uin Biirg. Fieebw, Alg. Ostgrbnl. 1894, 

p. 17, t. 1, f. 8 ; Solunidle. Alg. aus Somatra, 1895, p. 303, t. 4, f. 9. 

Cells of moderate size, 1^ times longer than broad, 
elliptic, deeply constricted, sinus very narrow, dilated 
at the apes; semicells semi-elliptic, basal angles 
rounded, apex commonly a little flattened, margins 
with about 12 undulations, and with two series of 
undulations within the margin corresponding to the 
peripheral ones. Side view of semicell ovate, apex 
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5-undulate. Vertical view elliptic, ratio of axes about 
1 : I'b, with a broad tumour at the middle on each side, 
poles 5-undulate. Cell-wall very delicately punctate, 
and often furnished with a few minute scrobiculations 
more or less regularly disposed near the margin of the 
semicellB. Chloropl^sts asile, each with two pyrenoids. 

Zygospore unknown. 

Length 45-60 n ; breadth 32-39 fj. ; breadth of 
isthmus 15-16 fi ; thickuess 23-27 fi. 

England.- — Angle Tarn, Cumberland ! Blea Tarn, 
"Westmoreland ! Pilmoor, N. Torks ! 

Wales. — Llyn Idwal, Llyn-y-cwm-ftynon, and Capel 
Curig, Carnarvonshire ! 

Scotland. — Near Strathpeffer, Ross; Brin, Inver- 
ness ; Upper Powlair and Slewdrum, Aberdeen ; near 
Kingshouse, Argyll (Boy Sf liiasett). Khiconich, 
Sutherland ! 

Ikelasd. — Near Foxford, Mayo ! Ballynahinch, 
Lough Athry, Clifden, and near Oughterard, Galway 1 
Adrigole and Castletown, Kerry ! 

Geoijr. Distribution. — Norway. Greenland. 

This species differs from C. undttlatum in its proportionately 
longer cells, in the semi -elliptic shape of the semicelU, and in 
the presence of the large protuberance in the centre of the 
seniicells. TIier« &ro usually a few minute scrobiculations 
neiir the margin of the semicella, more or less regularly 
arranged, but rather variable in diiferent individuals and 
somewhat difficult of observation. 



14. CoBmarimn CucuiniB (Corda) Ralfs. 
(PI. LIX, figs. 18-20.) 

? ? Cosnuirium Cucnmii Corda in Aim. de Carlaliad. 1^35, p. 206, t. 2. t. 27. 

Cntmarivm Cvevmi* Ralta' Brit. Desm, 1848, p. 03, t. 15, f. 2 ; Arch, in 
Pritch. Infnt. 1861 ; BAbenh. Flor. Europ. Al^. ISUe, III, p. 161 1 
Nonlflt. Deam. Spetab. 1872, p. 36 ; Kiivhn. Alg, ScUea. 1878, p. 146 1 
Wolle, DeBm. U.S. 1884, p. 58, t. IE, f. (1-9 1 NortlBt. DeBm. Qrtnland, 
1885, p. [forms major] ; Cooke, Brit. Dtjem. 1886. p. 84, t. 36, f. 11 1 
Nordat, Boiiili. Deraa. 1888. p. 202; Weet, Alg. N. WeJei, 1890. p. 288 1 
AIk- W. Irebmd, 1882, p. 163 ; Alg. En^, L»ike Distr. 18112, p. 729 ; Eoy 
& Biu. Scott. Beam. 1894, p. 44; Nordst. Index Desm. 1806, p. 91; 
West &. G. 8. West. Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. lUOO, 
p. 69i Alg. N, Ireland, 190S, p. 33. 
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Euastrum {Cosmarium) Cucumis Nftg. Gatt. einz. Alg. 1849, p. 114. 
Didymidium (Cosmarium) Cucumis Eeinsch, Algenfl. Frank. 1867, p. 108. 
Cosmarium Cucumis a. typicum Klebs, Desm. Ostpreuss, 1879, p. 80, t. 3, 

f. 11, 12, 15. 
Cosmaridiumi Cucumis Gay, Monogr. loc. Conj. 1884, p. 78, t. 2, f. 19; 

Hansg. Prodr. Algenfl. B6hm. 1888, p. 190. 
Cosmarium Cucumis 2. anglica Kacib. Nonn. Desm. Polon. 1885, p. 70. 
Pleurotseniopsis Cucumis Lagerh. Algol. Bidr. 1887, p. 197. 

Cells large, l^lf times as long as broad, deeply 
constricted, sinus narrowly linear with a slightly dilated 
extremity ; semicells semi-elliptic or widely truncate- 
ovate from a broad base, both inferior and superior 
angles rounded, apex rounded or sometimes slightly 
truncate. Side view of semicell obtusely ovate. 
Vertical view broadly elliptic or elliptic-oblong, ratio 
of axes about 1 : 1'3. Cell- wall smooth. Chloroplasts 
6 or 8 in each semicell, forming parietal, irregular 
bands extending from base to apex, and each contain- 
ing several pyrenoids. 

Zygospore unknown. 

Length 62-102 /u ; breadth 34-56 /u ; breadth of 
isthmus 20-38 a* ; thickness 27-38 in. 

England. — Cumberland ! Westmoreland (up to 
2,400 ft.) ! {Ralfs). W., N., and E. Yorks! Lanca- 
shire! Essex! Oxfordshire! Warwick (Wills). 
Gloucester (jRaZ/s). Surrey! Sussex (i^oZ/s). Hants 
(Bennett). Devon (Bennett). Cornwall ! 

Wales. — Snowdon ! , Capel Curig! (Cooke Sf Wills)^ 
Llyn Idwal ! , Llyn Ogwen ! , Bethesda ! , Llyn-an- 
afon ! , Moelfre ! , and Yr Orsedd ! , Carnarvonshire. 

Scotland. — General! (Boy ^ Bissett). Outer Heb- 
rides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Dublin 
and Wicklow ! (Archer). Down ! 

Geogr. Distrilmtion. — France. Germany. Switzer- 
land. Austria and Galicia. Poland. Hungary. Italy. 
Portugal. Norway. Sweden. Denmark. Bomholm. 
Finland. N. and S. Eussia. Greenland. Spitzbergen. 
Nova Zembla. Siberia. Iceland. Faeroes. Azores. 
Burmah. Porto Kico. Brazil. Uruguay. Patagonia. 

C, Cucumis is somewhat variable both in size and in its 
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relative proportions. In the typical form the apices of the 
semicells are very slightly (almost inappreciably) flattened and 
the sinus is fairly deep. 

The chloroplasts are very characteristic. They are parietal 
bands similar to those present in G. Ralfsiiy but are broader 
with more serrated edges. The number of bands in each 
semicell is not constant, and each band possesses several small 
ellipsoidal pyrenoids. 

In the ^Alg. of W. Ireland^ p. 163, the zygospores of 
G. Cucumis were described as " globose and smooth," but we 
are now uncertain as to the identity of the species in question. 
It may have been C Stchcucttmia or some other allied form, as 
the measurements (length 54-57 fx; breadth 30-31 /ii) are not 
those of typical C Cucumis, 

Var. helveticum Nordst. 

C CiLcumM var. helveticum Nordst. in Wittr. & Nordst. Alg. Exsic. 1880, 
No. 378 ; and in fasc. 21, 1889, p. 43 ; Eoy & Biss. Scott. Desm. 1894, 
p. 44. 

Cells smaller, semicells more rapidly attenuated 
towards the apex; cell-wall densely and minutely 
scrobiculate. 

Length 48-56 /u ; breadth 2G-3G /u ; breadth of 
isthmus 10-12 jx; thickness 22-2G /c. 

England. — Delamere, Cheshire (Eoy). Leicester- 
shire (Boy). 

Wales. — Clyder Fawr and Pen-y-gwryd, Carnar- 
vonshire (Boy). 

Scotland. — Inverness, Aberdeen, Kincardine {Boy ^' 
Bissett). 

Geogr. Distribution. — Switzerland. 

We have not seen this variety. Nordstedt states that it 
strongly resembles C. subqicadratuvi Nordst. and C variolatnvi 
Lund. 

Var. magnum Racib. (PI. LIX, figs. 21, 22.) 

C. Cucumis "forma major non tam pi*ofunde constricta quam anj^lica, 
membrana crassa/' Nordst. Desm. Arctose, 1875, p. 29, t. 8, f . 28 ; Boldt, 
Desm. Grouland, 1888, p. 11 ; B6rg. Bornholm. Desm.-fl. 1889, p. 140 ; 
Roy & Biss. Scott. Desm. 1894, p. 44. 

C. Cucumis b.magna Racib. Nonn. Desm. Polon. 1885, p. 70 ; West & G. S. 
West, Freshw. Alg. Orkneys and Shetlands, 1905, p. 15 (sep.). 
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A large variety, almost twice as long as broad, and 
less deeply constricted than the type ; semicells with 
truncate or subtruncate apices; cell-wall densely 
punctate, often thick. 

Length 98-107 a* ; breadth 53-66 fi ; breadth of 
isthmus 33-43 /u ; thickness 38*5-46 /i. 

England. — Helvellyn, Westmoreland ! 

Scotland. — " Pretty common '' {Boy Sf Bissett). 
Skye, Inverness ! W. of Kirkwall, Orkneys ! 

Geogr. Distribution. — Bornholm. Spitzbergen. Green- 
land. 

15. Cosmarium Subcucumis Schmidle. 
(PI. LX, figs. 1-3.) 

Cosmarium suhcticumis Schmidle, Beitr. Algenfl. Schwarzwald. u. Eheineb. 
1893, p. 98, t. 4, f. 20-22 ; Nordst. Index Desm. 1896, p. 244; West & 
G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 69. 

Cells large, broadly elliptic, about If to If times as 
long as broad, deeply constricted, sinus linear and 
dilated towards the extremities (sometimes slightly 
open) ; semicells semi-elliptic, basal angles rounded, 
apex convex or somewhat flattened. Side view of 
semicell broadly elliptic. Vertical view elliptic, ratio 
of axes about 1 : 1*5. Cell- wall smooth. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore unknown. 

Length 54-78 ft; breadth 36-45 ft; breadth of 
isthmus 15-19 ft; thickness 23-26 ft. 

England. — Ogden Clough, Ilkley, and Cautley 
Spout, W. Yorks ! Esher West-end and Wimbledon 
Commons, Surrey ! 

Geogr. Distribution. — Germany. Galicia in Austria. 

The British specimens are not precisely Uke those originally 
described by Schmidle from Germany. The cells are rela- 
tively longer and the sinus is generally slightly open. The 
relative proportion of breadth to length in the British speci- 
mens is 1 : 1"79; that in the German specimens is 1 : r42. 

The species differs from C. Cucumis in its axile chloroplasts, 
each of which contains two rather large pyrenoids. 



156 



BRITISH desmidiacej:. 



We give a figure of a ratlier peculiar specimen (PI. LS, 
fig. -i) in which the chloroplaats were neither axile nor 
parietal, but in an intermediate condition. In the shorter 
Bemicell the chloi'ophists suggest a parieial disposition, whereas 
in the longer semicell there is an axile disposition. The 
external features of this specimen are also more in agreement 
with those of C. Cnnanh. 

16. Cosmarium microsphmctum Nonlst. 

(PL LX, figs. 5-8.) 

CoitnaHutn niMro»ph»twi«m Notdst. Deam. Ital. 1876, p. 33, t. 12, f. 9 1 
Wollo. FroBhw. Alg. U.S. 1887, t. 60, f , 20, 21 -, Boldt, Desin. Gr&nl. 
1888, p. 11 i De Toni, Syll. Alg. 188«, p. 1005; West, Alg. Eng. Lftka 
Dirtr. 1892, p. 724, t. 9, t. 32 ; LOtkem. I'eHin. Atterseei, 18S3 p. 551 ; 
Roy Jt BiBB. Soott, Deam. 1894, p. 168; Bnrg. Freahw. Alg OEtgrnD- 
land, 1894. p. 18, t. 1, f. e ; Nordst. Indun Desm. 1896, p. 170 ; Wust 
k a. S. Weet, Alga^fl. Yorka, 1900, p, 70. 

[JriineJIa tntcroiphincf a Kuntze, Bevis. gen. plant, 1891, p. 92S. 

Dyipkincliam mxcrosphinctvm (Nordst.) Sohniidle, Alg. Stuutttra, 1895, 
p. 302. 

Cells small, elliptic, about 1^ times longer than 
bioad, moderately constricted, sinus uniformly narrow 
and linear; semicells semi-elliptic, sides convex, gradu- 
ally converging from an almost straight base to a 
rounded apex, basal angles subrectangular. Side 
view of semicell ovate. Vertical view rhomboid- 
elliptic, poles very slightly produced, ratio of axes 
about 1 : 1-38. Cell-wall very finely punctate. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospore globose, furnished with processes arising 
from Ijroad bases ; apices of processes bifurcate or tri- 
furcatc. 

Length 36-39-5^.; breadth 25-27 )u; breadth of 
isthmus 14'5-18*i; thickness 18-20^; diam. zygosp. 
without spines 2U/i, with spines 54^. 

England. — Heseltine Gliyll, Penyghent, and near 
Ilkley, W. Yorks ! Mickle Fell, X. Yorks ! 

Scotland. — Ai-dtannea near Inverurie, Craigeudinnie 
near Aboyne, and Presswhin in Cromar, Aberdeen 
{Roy ij- BUsett). 

Geogr, XH^tnbiitioii. — France. Germany (var.). 
Austria and Galicia. Italy. Faeroes. Greenland. 
Nova Zembla. Franz Joseph Land. United States. 



COSMABIUM. 157 

This is a characteristic species which occurs amongst mosses 
on wet rocks in mountainous or alpine areas. In the British 
Islands it appears to be very rare. 

It is distinguished from C. psevdopyramidatum Lund, and 
C. variolatum Lund, by its much shallower constriction, its 
rounded apices, its more densely punctate cell-wall, and by 
the tumour at each side of the vertical view. 

Forma parvula Wille. (PI. LX, fig. 9.) 

C. microsphinctum Nordst. forma, parvtUa Wille, Ferskv. Alg. Nov. Semlj. 
1879, p. 38. 1. 12, f . 22 ; Eoy & Bias. Scott. Deem. 1894, p. 168. 

Cells a little smaller and proportionately a little 
longer ; semicells more attenuated to a narrower apex. 

Length 33 ^u ; breadth 20 /* ; breadth of isthmus 7 /u ; 
thickness 15 ^u. 

Scotland. — Kemback near St. Andrews, Fife {Boy Sf 
Bissett). 

Geogr. Distribution. — Nova Zembla. 

Var. majus Eoy & Biss. (PI. LX, fig. 10.) 

C. microsphinctum Nordat. var. majus Eoy & Biss. Scott. Desm. 1894, 
p. 168, t. 4, f . 7. 

About twice the size of the ordinary form. 
Length 80 fi ; breadth 52 /* ; breadth of isthmus 35 in. 
Scotland. — Press whin in Cromar, Aberdeen {Boij Sf 
Bissett). 

17. Cosmarium morsum West. 
(PI. LX, fig. 11.) 

Cosmarium morsum West, Alg. Eng. Lake Distr. 1892, p. 729, t. 9, f . 10 ; 
Nordst. Index Desm. 1896, p. 176. 

Cells rather small, almost twice as long as broad, 
slightly constricted, sinus widely open and semicircular; 
semicells semi-elliptic, basal angles rectangular. Side 
view of semicell subcircular, with the sides somewhat 
compressed. Vertical view very broadly elliptic, ratio 
of axes about 1 : 1*2. Cell- wall smooth. 

Zygospore unknown. 
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Length 40-bn; breadth 23'2;i; breadth of isthmus 
15-5 m; thickness 20-2 ^u. 

Englaxd. — Near Bowness, Westmoreland ! 

This species is characterized by tlie curious excavated 
sinus and by its relatively great thickness. We have seen no 
living specimens of it. 



18. Cosmarium Fhaseolus Breb. 
(PI. LX, figs. 12-14.) 

Heierorarpella Phaieol-as Brvb. in ChevaJ. microacop, et usiige, 1^39, 

p. 272. 
Coimarium Phattolvi Brfb. in Menegb, Synops. Deem. 1840. p. 220 

Balfs, Brit. Desm. 184fj, p. lOli, t. »2, f. 5 ; Bi^b. Liste Deain. leSU, 

p, 131 1 Arch, in Pritch. Intus. 1861, p. 732 : Babenh. Flor. Europ. 

Alg. ni, 1868, p. 106 i Kirchn, Alg. ScWos. 1878, p. 153 j WoUe, Desm. 

"\ 1884, p. 81, t. 18, t. 28-32-, Coote, Brit. Desm. 1886, p. 88, t. 37, 



f. a 



X 145 ; A 



f. Eng. Lake Diatr. 



Desm. 1896, p. 199 ; Weat & O. S. West. Alg. S. England, 1897, l 
AlgBrfl. TorkB. 1900, p. 70 ; Alg. N. Ireland, 1902, p. S3. 

C. Phaitobii ft. tvpicutn Klebs, Deam. OstpreusB. 1879, p. 35. 

Euatlrum (Coimarium) Phatealvi Gay, Mi>noKr. loc COQ]. IBS*, p. 59. 

Vrtinflla Phaitotui Euntze. BeviB. geo. plant. 1891, p. 925. 

Cells small, as long as broad, deeply constricted, 
sinus narrow with a dilated extremity ; semicells 
rather nan-owly reniform. Side view of semicell sub- 
circular, with a slight protuberance at the middle on 
ertch side. Vertical view narrowly elliptic, ratio of 
axes about 1 : 2, with a small protuberance at the 
middle on each side. Cell-wall minutely punctate. 
Chloroplasts axile, with one pyrenoid. 

Zygospore globose, densely aculeate, aculei arising 
from broad bases. 

Length 29-35 n ; breadth 26-36 ^ ; breadth of 
isthmus 9-11 /t; thickness 19-22/*; diam. zygosp. 
without spines 33 ;i, with spines 47 n. 

England. — Westmoreland (Blssdf). W., N., and E. 
Yorka ! Middlesex ! Surrey ! Devon ! Cornwall ! 
(Salfs). 

Wales.— Capel Curig! {C(io/ct;^-iri7/.^),Llyn Ogwenl, 
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and Yr Orsedd! , Carnarvonshire. Dolgelly, Merioneth 
( Rolfs) . 

Scotland. — Eoss, Inverness ! , Aberdeen, Kincardine, 
Forfar ! , Perth ! , Argyll, Arran, Fife {Boy ^ Bissett). 
Sutherland ! Kirkcudbright ! 

Ireland. — Donegal! Galway! Kerry! Dublin and 
Wicklow {Archer). 

Geogr. Distribution. — France. Belgium. Germany. 
Austria (var.) and Galicia. Poland (var.). Hungary. 
Bosnia. Italy. Norway. Sweden. Denmark. Born- 
holm. N. and S.Russia. Siberia. Greenland. Faeroes. 
Spitzbergen. India. New Zealand. Australia (form) . 
Central and E. Africa. United States. Porto Rico. 

C Phaseolics should be carefully compared with C. depress^im 
(Nag.) Lund., C siihtumidum Nordst., and varieties of these 
species. Apart from differences in the form of its semicells, 
it can be distinguished at once by the small but prominent 
protuberance on each side of the vertical view. 

Wolle observed the zygospore from the United States. 

It is a widely distributed species, but in the British Islands 
it is distinctly rare. 

Forma minor Boldt. (PI. LX, fig. 15.) 

C. Phaseolus forma minor Boldt, Siber. Chlorophy. 1885, p. 102 ; Desm. 
Gronland, 1888, p. 15 ; West and G. S. West, Alg. S. England, 1897, 
p. 486. 

Cells smaller than in the typical form. 
Length 20*4-21 fi; breadth 18ft; breadth of isthmus 
6"5-6/x; thickness 11'5-14-4/x. 

England. — Grimspound, Devonshire ! 
Geofjr. Distribution. — Siberia. Greenland. 

Var. elevatiim Nordst. (PI. LX, figs. 16, 17.) 

C. Phaseolus var. elevatum Nordst. Norges Desm. 1873, p. 17, t. 1, f . 6 ; 
Desm. Arctoae, 1875, p. 24; Wille, Sydamerik. Algfl. 1884, p. 31 ; Boldt, 
Siber. Chlorophy. 1885, p. 102; Hansg. Prodr. Algenfl. B6hm. 1888, 
p. 251 ; Boldt, Desm. Gr&nland, 1888, p. 15 ; De Toni, Syll. Alg. 1889, 
p. 1001 ; Schmidle, Beitr. Algenfl. Schwarzwald. u. Bheineb. 1893, p. 102, 
t. 5, f. 11 ; Boy & Biss. Scott. Desm. 1894, p. 171 ; Schmidle, Beitr. alp. 
Alg. 1895, p. 456 ; West & G. S. West, Alg. N. Ireland, 1902. p. 33. 

Semicells generally hexagonal-elliptic, apex truncate- 
convex. 
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Length 26-4-28-8 /i ; breadth 20-2-30 ^ ; breadth of 
isthmus 7-10^; thickness 14'4^17^, 

ScoTiAND. — Near Ballater, Aberdeen ; Glen Dve, 
Kincardine; Rannocli, Perth (Bo)/ Sf Bmdi). 

Ireland. — Lough Machugh, Donegal (abundant) ! 

Oeogr. Distribution.— Germany. Galicia in Austria 
(form). Norn-ay. Sweden. Bornholm. Finland. 
Iceland. Faeroes. 8pitzbergen. Uruguay, 

This variety very closely I'esembles C. avhtumidum Nordst. 
var. Klehsii (Gutw.) W. & G. S. West, especially in the front 
view, but it can be recognized by the protuberance on each 
side of the vertical view, 



10. CoBmarium tumidum Lund. 
(PL LX, fig. 18.) 

Comuinuni lunttijiini Laud. Deam. Suec. 1871, p. 45, t. 3, f. 16; WoU«, 
Desin. n.S. 1684, p. 61, t. IG, I. 28; Boldt, Deem. Grdnland, IBSS.p, 16 j 
Da Toni, Syll. JUg. 1889, p. SoS; West, k\g. N. Wales. 1800, p. 28S-, 
Alg. EnuT' ^^^ Qiatr. 1S92, p. 72S ; Eof k Biss. Scott. Tiesia. inM, 
p. 177 i Nordat. Indei DeBin. ivm. p. 262. 

C. ptevdonitidvlvm Nordat. var. majut Beiti«ch, Contrib. Alg. ct. Vwig. 
1875, p. 88, t. 12. f. T. 

Unintlla tuniido Kuntxe, Bevia, ^n. plant. 1891, p. 026, 

Cells rather small, a little longer than broad, deeply 
constricted, sinus narrow, widening outwards; semi- 
cells Bubsemicircidar-elliptic, apices broadly convex. 
Side view of semiceU circular. Vertical view elliptic- 
rhomboid, widely tumid at the middle on each side, 
ratio of axes about 1 : 1*35. Cell-wall finely punctate, 
punctulations larger in the centre of the semicells. 
Ciiloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 33-37 ^i ; breadth 27-32 n ; breadth of isthmus 
8-9-5 fi ; thickness 23 ;*. 

Waives. — Capel Curig, Carnarvonshire ! 

Scotland. — Slewdrum, Upper Powlair, Aboyne, 
Castleton, and Glen Clunie, Aberdeen ; near Menmiiir. 
Forfar; Folotry, Perth {Roy ^- Bissett). 

Iheiand. — Near Oughterard, Galway I 

Gcogr, Distribuiivn. — France. Germany (form). 
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Norway. Sweden. Denmark. Poland. N. Russia. 
Finland. Greenland. United States. 

This rare species stands near to C Phaseohis Br6b., but is 
distinguished by its proportionately greater length compared 
with its breadth, by the straighter and less reniform base of 
the semicells, and by the broadly tumid (ventricose) sides of 
the vertical view. Lundell also states that the chloroplasts 
are like those of C, moniliforme (Turp.) Ralfs, consisting of 
a number of lobes radiating from a central pyrenoid. 

Forma subrectang^aris /. 7wv. (PI. LX, fig. 19.) 

Semicells distinctly subrectangular with rounded 
angles. 

Length 32*5 ill ; breadth 27*5 /i; breadth of isthmus 
11"2 /u ; thickness 22 )u. 

Ireland. — Ballynahinch, Galway ! 

This form is characterized by the shape of its semicells as 
seen in the front view. The punctulations on the cell- wall 
are larger in the centre of the semicells as in the typical form. 

20. Cosmarium Trafalgaricum Wittr. 

(PI. LX, fig. 20.) 

Cosmarium Trafalgaricum Wittr. in Wittr. & Nordst. Alg. Ezsic. 1877, 
no. 81 ; and in fasc. 21, 1889, p. 44 cum fig. xylogr. ; Cooke, Brit. Desm. 
1886, p. 89, t. 43, f . 7 (figure incorrect) ; De Toni, Syll. Alg. 1889, p. 1054. 

Urnnella Trafalgarica Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus linear, widening outwards ; semicells 
subreniform with a rather flattened base, middle of 
apex emarginate. Side view of semicell spherical, 
with a small protuberance on each side. Vertical view 
elliptic, with a protuberance at the middle on each 
side, ratio of axes (without protuberances) about 1 : 2. 
Cell-wall smooth. 

Zygospore unknown. 

Length 24-26 ft ; breadth 20-21 ft ; breadth of isth- 
mus 6-7 ft ; thickness 13-14 ft. 

England. — In the fountains, Trafalgar Square, 
London (TFt^rocfc; 1872). 

VOL. II. 11 
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We have not seen this species, nor has it been obaerveil 
since its original discovery by Wittrock. It seems t-o be well 
characterized by its emar^inate apices and its small central 
protuberance. Its nearest ally is perhaps C. Phaseolus Breb. 



21. Cosmarium melanosponuu Ai'ch. 
(PI. LX, figs. 21-23.) 

Coiinariuni mcianosjioj'uni Arch, in Ann. Mag. Nat, Hist, 1883, Sth ser. 
XII, p. 124 i Cooke, Brit. Deam. 1887, p. 188 ; De Toni, Syll. Alg. 1889, 
p. 1055 i Eoy & Bias. Scott. Deam. 1894, p. 107, t. 1, f. 14 ; West A G. 
S. West, Alg. N. Ireland, 1902, p. 42. 

UrtiwUla niela?io<pora Kuutie, Ke<i«. gen. plant. 18fll, p. 187. 

Cells small, as long as broad, or sometimes a little 
longer than broad, deeply constricted, sinus narrow, 
widening outwards ; semicells transversely oblong, 
basal angles well rounded, upper angles more roimded, 
apex broadly convex. Side view of semicell circular. 
Vertical view elliptic, ratio of axes about 1 : 1'7. 
Cell-wall smooth. 

Zygospore globose and smooth, the wall of a very 
dark brown coloui", becoming black. 

Length 15-19 ;x; breadth 16-19^; breadth of 
isthmus u-6'7/a; thickness 7-9'(i/i; diam. zygosp. 
23-25-5 IK. 

En'gland. — Leicestershire (Boi/). 

Wales. — Bettws-y-coed, Capel Curig, Glyder Fawr, 
and Pen-y-gwryd, Carnarvonshire (Bo;/). 

Scotland. — Generally distributed (Roii ^ Bissett). 
Outer Hebrides 1 

Ireland. — Dublin and Wicklow (Archer). Lough 
Derryadd, Armagh ! 

Boy states that this species conjugates abundantly in 
Scotland, and may be readily recognized by the smooth, 
globular, very dark zygospore. AVe have only seen the 
zygospores from the Outer Hebrides and from Ireland. 

C. ntdanoaporum stands very near to C. tewie Arch,, but 
is distinguished by its more inflated semicells and by the 
dark colour of the zygospore. The constriction is not so 
deep in C. melanosporum as it is in C. temm, and the vertical 
view is more broadly elliptic. 
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22. CoBmarium aaphasrosporum Nordst. 
(PI. LX, figs. 24, 25.) 

Cosmnriiitn Sc Ji Hep Jiotteanum Eabenh. forma ipelibergentis Nordat. Deain. 

AretoEB, 1875, p. 24, t. 7, t. 15 ; Coote, Brit. Desm. 1886, p. 93, t. 37, 

f. 10 ; £07 & Bibb. Scott. Desiu. 1694. p. 174. 
0. uspharaiponini Nordst. in Wittr. i Nordst. Alg. Exaic. 1879, no. 288; 

fBso. 21, 1889, p. 4B J West & G. S. West, Alga.-fl. Torks. 1900, p. 74. 
Uriiitella aiphwroipora Eontze, Bevia, gen, plant. 1891, p. 924. 

Cells small, about as long or not quite as long as 
broad, moderately constricted, sinus widely open, sub- 
rectangular with an obtuse apex ; aemicells broadly 
cimeate, with a widely-trimcate apex and rounded 
angles. Side view of semicell obovate-subeircular 
from a broad base. Vertical view subrhomboid-elliptic, 
with a scarcely-evident, depressed wart at the middle 
on each side, ratio of axes about 1 : 1*27. Cell-wall 
smooth and colourless. 

Zygospore smooth, subrectangiilar-oblong, some- 
times elliptic or somewhat irregular, angles roimded, 
longer sides convex in the middle, shorter sides retuse; 
side view elliptic; end view circular; cell-wall lead- 
coloured. 

Length 10-13^; breadth 12-13 /i ; breadth of isth- 
mus 7-8^; thickness 9-1 Ojn; length of zygospore 
21-22 fi ; breadth of zygospore 14-18 fi,. 

England. — Penyghent, W. Yorks ! 

Scotland. — Inverness, Aberdeen, Kincardine, Forfar, 
Perth, Stirhng, Argyll; zygospores from Dinnet, 
Aberdeen, and Kerloch, Kincardine [Roi/ ^ Bisseit). 

Geogr. Distnbufioii. — Norway. Sweden. Spitzbergen. 
Nova Zembla. New Zealand (var.) United States. 

This species is distinguished from C. hiocidatum Breb. and 
C. temie Arch, by its much shallower conMtriction and widely- 
open sinns, by the subtruncate apices, by the form of the 
vertical view, and by the characteristic shape of the zygo- 
spore. It differs from C. hicoii»picuum West & G. S. West in 
its relatively greater breadth, its broader, subtruneate apices, 
its rhomboid vertical view, and its rectangular zygospore. 
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Var. BtrigoBum Nordst. (PI. LX, figs. 26, 27.) 

C. asphmrosporvm Nordat. var. ttrigoaum Notdet. m Wittr., Nordat. et 
Lagorh. Alg. Eisic. 1896, No. 1284 ; Bot. Notiaer 1897, p. 66, cum fig. 
lylogr. 1 West i. G. S. West, Alg. S. England, 1897, p. 486. 

Cells witla a narrower isthmus and consequently with 
a deeper sinus, apices flatter; vertical view elliptic 
with no trace of mediau inflation. 

Length 10-1 1 fj. ; breadth 8-10 ^ ; breadth of 
isthmus 3-5 [i ; thickness 6 fi. 

England. — Puttenham Common, Surrey ! 

Geogr. Distnbiition. — Sweden. 

This variety differs from C bioculatum Breb, in its smaller 
size, its more open sinus, and its broad, truncate apices. From 
C. biociilatum var. Mans it is distingTiiBhed by its smaUer 
size, its Btraighter apices, its less-rounded lateral angles, ami 
its smooth cell-wall, 

23, Coamarium inconspicuum West & G. S. West. 
(PI. LXI, figs. 1, 2.) 

Cosinanum inconipicuam West & G. S. Weat, Kew and Int. Freahw. Alu- 
1896, p. 154, t. 4, f , 43 ; Alg. S. England. 1807, p. 486 ; iUgft-fl. Yorta. 
IBOll, p. 74 i Alg. N. Ireland, 1902, p. 34. 

Cells minute, about 1^ times longer than broad, 
moderately constricted, sinus open, subrectangular, 
with a i-ounded apex ; semicells transversely elliptic, 
apices broadly convex, almost subtruncate. Side view 
of semieell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1"7. Cell-wall smooth and colourless. 
Chloroplasts axile, each with one pyrenoid. 

Zygospore ovoid, with a smooth and colourless wall. 

Length 13-5-U'(i^; breadth 9-5-12^; breadth of 
isthmus 4-S-G'b fi; thickness "-7*6 »i; diam. zygosp. 
14-6-17 ^. 

Engunu. — Bog two miles S. of Clapham, W. Yorks ! 
Mitcham Common, Surrey (with zygospores) I Treme- 
thick Moor, Cornwall ! 

lRKt..vKii. — Glendoau and Lough Giartan, Donegal ! 

This species is a near ally of C. iMme Arch,, C. tiwtuvi 
Ralfs, and C. minntw^imum Arch., al) of which have smooth 
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zygospores. It can be recognized from all these species by 
the form of its cells alone. Its open sinus, rounded at the 
apex, is characteristic, and the chloroplast is furnished with 
a number of distinct lobes. 



24. Cosmarium bioculatum Br^b. 
(PI. LXI, figs. 3-7.) 

Heierocarpella hioculata Br6b. Alg. Falaise, 1835, p. 56, t. 7 [in part only]. 
Cosmarium biocvlatum Br6b. in Salfs' Brit. Desm. 1848, p. 95, 1. 15, f. 5 

[in part ?] ; Arch, in Pritch. Infus. 1861, p. 731 ; Babenh. Plor. Enrop. 

Alg. Ill, 1868, p. 163 ; Delp. Desm. subalp. 1877, p. 1, t. 7, f . 1-4 ; 

Kirchn. Alg. Schles. 1878, p. 147 ; Cooke, Brit. Desm. 1886, p. 89, t. 37, 

f . 6 ; Hansg. Prodr. Algenfl. B6hm. 1888, p. 193 ; De Toni, Syll. Algar. 

1889, p. 933 ; West, Alg. N. Wales, 1890, p. 288 ; Alg. W. Ii-eland, 1892, 

p. 146 ; Alg. Eng. Lake Distr. 1892, p. 725; Boy & Biss. Scott. Desm. 

1894, p. 42 ; Nordst. Index Desm. 1896, p. 61 ; West & Gt, S. West, Alg. 

S. England, 1897, Ip. 486 ; G. S. West, Alga-fl. Cambs. 1899, p. 115 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 73 ; Alg. N. Ireland, 1902, 

p. 34; Scott. Freshw. Plankton, I, 1903, p. 526; Further Contrib. 

Freshw. Plankton Scott. Lochs, 1905, p. 484. 
JHdymidium (Cosmarium) bioculatum Bieinsch. Algenfl. Frank. 1867, p. 107 

[in part]. 
Cosmarium Phaseolus Br6b. b. bioculatum Klebs, Desm. Ostpreuss. 1879, 

p. 35. 
Euastrum {Cosmarium) biocvlatum Gay, Monogr. loc. Conj. 1884, p. 67. 
Ursindla biocvlata Kuntze, Bevis. gen. plant. 1891, p. 924. 

• 

Cells minute, about as long as broad, deeply con- 
stricted, sinus narrow towards the apex and widening 
outwards; semicells transversely oblong-elliptic, both 
base and apex flattened, sides rounded. Side view of 
semicell subcircular. Vertical view oblong-elliptic, 
ratio of axes about 1:2. Cell- wall smooth and colour- 
less. Chloroplasts axile with one pyrenoid. 

Zygospore globose, furnished with conical, blunt 
spines, from 9 to 11 of which show in the periphery. 

Length 15-21 m ; breadth 15-21 /i ; breadth of 
isthmus 4*8-6*7/ii; thickness 6-9*5 ft; diam. zygosp. 
without spines 15-19 /i; with spines 22*5-28 m. 

England. — Westmoreland! (Balfs). W., N., and 
E. Yorks ! Lancashire ! {Rolfs). Leicestershire (Boy). 
Cambridgeshire! Warwick (Wills). Gloucestershire 
{Rolfs) . Middlesex ! Surrey (zygospores from Putten- 
ham Common) ! Sussex (Rolfs). Kent (Rolfs). 
Cornwall ! 
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Wales. — Fairly general in Carnarvonshire and 
Merioneth ! 

Scotland. — Sutherland !, Inverness, Aberdeen, Kin- 
cardine, Forfar !, Perth ! {Boy ^- Bissett). At 3,500 ft. 
on Lochnagar, Aberdeen ! Not uncommon in the 
plankton ! Outer Hebrides ! Orkneys ! Shetlands ! 

Ieeland. — Donegal ! Mayo ! Galway ! Kerry ! Dub- 
lin and Wicklow {Archer). Londonderry ! Down ! 
Armagh ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Poland. Hungary. Italy. Bosnia. 
Finland. Norway. Sweden. S. Russia. Siberia. 
Greenland. Spitzbergen. Nova Zembla. Central 
China. New Zealand (var.). Central Africa. Azores. 
United States. 

C hioculatum is one of the most generally distributed of 
the small, smooth species of the genus. It is distinguished at 
once from all its allies by the spiny zygospore. The spines 
are stout, very blunt, and not very numerous, from nine to 
eleven being visible around the periphery of the spore. 

The semicells are somewhat narrowly elliptic or elliptic- 
oblong, and the sinus is slightly open. 

Forma depressa Schaarschm. (PI. LXI, figs. 8, 9.) 

C hioculatum Br6b. forma depressa Sohaarschm. Magyar. Desm. 1883, 
p. 270, t. 1, f. 10; De Toni, Syll. Alg. 1889, p. 934; West, Alg. Eng. 
Lake Distr. 1892, p. 725 ; Alg. S. England, 1897, p. 486. 

Cells subquadrate, with rounded angles, sinus open ; 
semicells transversely oblong with broadly flattened 
apices ; vertical view oblong, sides parallel and poles 
rounded. 

Length 14-5-20 /i; breadth 17-18/1. 

England. — Brother's Water, Westmoreland! Epping 
Forest, Essex ! Keston Common, Kent ! 

Geogr. Distribution. — Galicia in Austria. Hungary. 
New Zealand. 

Var. hians West & G. S. West. (PI. LXI, figs. 10, 11.) 

C. hioculatum Breb. var. hians West &, G. S. West, Alg. S. England, 1897, 
p. 486, t. 6, f . 24. 
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Cells with the sinus more open, somewhat conical 
with a subacute apex; lower margins of semicells 
convex, apices straight or very slightly retuse. Cell- 
wall distinctly but minutely punctate. 

Length 17-19 /x; breadth 15-18 /x; breadth of isth- 
mus 3*5-4 /x; thickness 7*5-8*5/x. 

England. — Puttenham and Thursley Commons, 
Surrey ! 

This variety comes nearest to C, hioculatum Breb. var. 
excavatum Grutw., but is proportionately shorter, with a more 
acute sinus, and the apices of the cells are straight or slightly 
retuse. The cell-wall is also distinctly punctate. 

25. Cosmarium tenue Arch. 
(Plate LXI, figs. 12-15.) 

Cosmarium tenue Arch, in Quart. Joum. Micr. Sci. 1868, p. 293 ; Cooke, 
Brit. Desm. 1886, p. 92 ; West, Alg. W. Ireland, 1892, p. 147, t. 20, 
f . 25 ; Johns. Rare Desm. U.S. I, 1894, p. 288 ; Nordst. Index Desm. 
1896, p. 251 ; West & G. S. West, Alg. N. Ireland, 1902, p. 34. 

C. ellijpsoideum Elfv. forma minor Anderss. Sverig. Chlor. 1890, p. 16, t. 1, 
f. 9. 

Cells minute, about as long as broad, deeply con- 
stricted, sinus linear, opening outwards; semicells 
transversely elliptic, apices slightly convex. Side view 
of semicell circular. Vertical view elliptic, ratio of 
axes about 1 : 1*8. Cell- wall smooth and colourless. 
Chloroplasts axile, each with one pyrenoid. 

Zygospore globose and smooth. 

Length 14-16 /i; breadth 13-5-15-5ax; breadth of 
isthmus 3'5-4*5/u; thickness 8*5 ft; diam. zygosp. 
22-23 II. 

Ireland. — Lough Derryclare, and lakes B. of Lough 
Bofin, Galway (with zygospores) ! Dublin and Wicklow 
{Archer). Slieve Donard, Down ! 

Geogr. Distinbutioii. — Germany (form). Galicia in 
Austria. Sweden. United States. 

C. tenue Arch, may very easily be confused with C. hiocu- 
latum Breb., but the semicells are more elliptic and the 
zygospore is quite smooth. 
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The Destnid figured by Wolle (' Desm. U.S.' 1884, t. 15, 
f. 22) as C. biocidatum is most probably a form of C. tenue aa 
it has a aniooth zygospore. Johnson ('Rare Desm. U.S.' I, 
1894, p. 288) also states that C, tetiue is common almost 
everywhere in the United States, and is often found in 
quantity and usually with zygospores. 



20. CoBmarium tinctum Balfs. 
{PI. LXI, figs. 16-18.) 

iincUm EalfB, Brit. Deaiu, 1848, p. 85, t. 32, f. 7 ; Arch, in 
Pritch. InfQB. 1881, p. 731 1 Kirchn. Alg. Schles. 1878, p, 148 ; Wolle. 
Deam. U.S., 188i, p. 61, t. 16. f. 31 ; Coote. Brit. DeBm. lB8H,p.90,l. 37, 
f. 7 ; Hftnsg. Prodr. Algenfl. Bithm. 1888. p. 248 ; De Toni, SyU. Alg. 
1889, p. 94a ; WeBt, Alg. N. Wales, IStK), p. 288 ; Alg. W. Ireland. IBPi, 
p. 141! : Alg. Eng. Lake DiBtr. 1»92, p. 723 ; Roy & Biss. Scott. Deani. 
1894, p. 176 ; Nocdat. Indui Deim. IBfttJ, p. 256 ; West & O. S. Weat, 
Alg. S. England, 1897, p. 486; Algo-fl. Yorks. 1900, p. TS ; Alg. N. Irelimd, 
1902, p. 34. 

Spharotntnta Hnelum Bahenh. Flor. Europ. Alg. lU, 1868, p. 150. 

UnintUa tinda Euutze, B«vis. gen. plant. 1891, p. 925. 

Cells minute, a, little longer than broad, moderately 
constricted, sinxis narrow towards the apes but open 
outwards; semicells elliptic. Side view of semicell 
subcircular. Vertical view elliptic, ratio of axes about 
I : 1"8. Cell-wall smooth and of a reddish-browu 
colour. Chloroplasts axile, with one pyrenoid. 

Zygospore snbqnadrate, with rounded angles and 
retuse sides ; cell-wall smooth. 

Length 10-16;*; breadth 7'0-ll*6;*; breadth of 
isthmus 4-5-8-4 ju; thickness 6-9^; diam. zygosp. 
U-15a*. 

Kngund. — Cumberland ! Westmoreland ! W., N., 
and E. Yorks ! Cheshire (B'ly/)- Esses I Warwick 
{ Wills). Surrey ! Sussex (lia/fs). Kent 1 Hants 1 
Devon ! Cornwall ! (Balfe). 

Wales. — Fairly general in Carnarvonshire ! 

Scotland. — General 1 Zygospores from Aberdeen 
and Kincardine {Boij ^ Iii»sett). Outer Hebrides ! 
Shetlands I 

iRiiLANP. — Donegal! Mayo! Galway (zygospores 
from near Roundstone) ! Kerry ! Dublin and Wicklow I 
[Arcln'r). Armagh ! 
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Geogr. Distribution, — France. Belgium. Grermany. 
Austria and Galicia. Hungary. Italy. Portugal. 
Norway. Sweden. Denmark. Bomholm. Finland. 
N. Russia. Faeroes. Greenland. Nova Zembla. 
New Zealand. Australia. E. Africa. Azores. United 
States. W. Indies. Brazil. Paraguay (var.). Pata- 
gonia. 

C. tiiictum is distinguished from both C hioculatum and 
C. tenue by its proportionately longer cells which are not so 
deeply constricted. The semicells are more broadly elliptic, 
the sinus is more open, and the cell-wall is generally of a pale 
yellow or yellow-brown colour. The subquadrate form of the 
zygospore is also characteristic of the species. 

It is a widely-distributed species and can sometimes be 
obtained in quantity in collections from boggy districts. 

The cell-wall is not invariably tinted, colourless individuals 
being occasionally met with. Wille has described a form 
from Norway [vide * Norges Ferskv. Alg./ 1880, p. 36, t. 1, 
f. 22) in which the cell-wall is very delicately punctate, 
and Borge reports the occurrence of the same form in 
Greenland. 

Nordstedt has described a trigonal form from New Zealand, 
in which the vertical view is triangular with rounded angles 
and slightly convex sides [vide ' Freshw. Alg. N. Zeal.,^ 1888, 
p. 61, t. 3, f. 16). 



Var. intermedium Nordst. (PL LXI, figs. 19, 20.) 

C. tinctum Balf s, var. intermedium Nordst. in Botan. Notis. 1887, p. 162 ; 
Freshw. Alg. N. Zeal. 1888, p. 61, t. 3, f . 17 ; De Toni, Syll. Alg. 1889, 
p. 943; Borge, Chlorophy. ^orska Pinmark. 1892, p. 13; West, Alg. 
Eng. Lake District, 1892, p. 725. 

Semicells with the sinus not narrowed towards the 
apex ; vertical view with a slight tumidity at the middle 
on each side ; cell- wall often colourless. 

Length ll-lb/x; breadth 10-12 /i ; breadth of 
isthmus 6-8 /i ; thickness 8-9 /i. 

England. — Borrowdale, Cumberland ! 

Geogr. Distribution. — Norway. New Zealand. 

This variety is intermediate in character between C titictum 
and C, asphero8poru7n . 



170 BRITISH DESMIDIACE^. 

27. Cosmarium flavuin Roy & Biss. 

(PL LXI, figs. 21, 22.) 

Coamarium Jlavum Roy & Biss. Scott. Desm. 1894, p. 101, t. 2, f . 17 ; 
Nordst. Index Desm. 1896, p. 124. 

Cells rather small, about as long as broad, deeply 
constricted, sinus narrow towards the apex but opening 
outwards ; semicells elliptic-oblong with a somewhat 
flattened apex. Side view of semicell subglobose. 
Vertical view elliptic, ratio of axes about 1 : 1*7. Cell- 
wall smooth and of a yellow colour. 

Zygospore globose and smooth. 

Length 32 fi ; breadth 32 fi ; breadth of isthmus 
10 fi; thickness 15'5 /x ; diam. zygosp. 40 /x. 

Scotland. — Loch Inver, Sutherland ; Scotstoii, 
Birsemore, Craigendinnie, Dinnet, Dawin, Auchnerran, 
and Glen Clunie, Aberdeen ; Crathes, Cammie, and 
Dalbrake, Kincardine {Roy ^' Bissett). 

We have not seen this species, which Roy & Bissett record 
as " rare " in Scotland. It appears to be very closely related 
to Cosmarium contractum forma Jacohsenii and C contractiim 
var. ellipsoidetim, from each of which it chiefly differs in the 
cells being more flattened at the apices and in the yellow tint 
of the cell-wall. 

28. Cosmarium contractum Kirchn. 

(PI. LXI, figs. 23-25, 34.) 

Cosmarium contractum Kirchn. Alg. Schles. 1878, p. 147 ; WoUe, Desm. 

U.S. 1884, p. 63, t. 16, f . 1 ; t. 50, f. 24 ; De Toni, Syll. Alg. 1889, p. 949; 

West, Alg. N. Wales, 1890, p. 291 ; Alg. W. Ireland, 1892, p. 160 ; Al^r. 

Eng. Lake Distr. 1892, p. 729 ; Roy & Biss. Scott. Desm. 1894, p. 44 ; 

West & G. S. West, Alg. Madag. 1895, p. 70, t. 8, f . 5 ; Nordst. Index 

Desm. 1896, p. 80 ; West & G. S. West, Welw. Afric. Freshw. Alg. 1897, 

p. 175; Alg. S. England, 1897. p. 491 ; Freshw. Chlorophy. Koh Chantr. 

1901, p. 91 ; Alga-fl. Yorks. 1900, p. 74 ; Alg. N. Ireland, 1902, p. 4L\ ; 

Scott. Freshw. Plankton I, 1903, p. 526; Further Contrib. Freshw. 

Plankton Scott. Lochs, 1905, p. 483. 
C contractum a. silesiacum Racib. Nonn. Desm. Polon. 1885, p. 84. 
Ursinella contracta Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells rather small, about 1^ times longer than broad, 
very deeply constricted, sinus narrow towards the apex, 
rapidly widening outwards; semicells sub-elliptic, 
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ventral margin always more convex than the dorsal 
margin. Side view of semicell circular. Vertical view 
elliptic, ratio of axes 1 : 1*57. Cell- wall colourless and 
finely punctate. Chloroplasts axile, with one central 
pyrenoid. 

Zygospore globose or angular-globose, smooth. 

Length 34*5-41 /ll; breadth 25-31 /x; breadth of 
isthmus 7-8*7 /x; thickness 18-19 /x; diam. zygosp. 
31-5-35/1. 

England. — Bowness, Westmoreland ! Widdale Fell, 
W. Yorks ! Pilmoor, K". Yorks ! Puttenham Common, 
Surrey ! 

Wales. — Llyn Bodgynwydd, Capel Curig, and Llyn- 
y-cwm-ffynon, Carnarvonshire ! 

Scotland. — Near Alford, and south of Birsemore, 
Aberdeen; Buchanty, Perth {Boy ^ Bissett). Rhi- 
conich, Sutherland ! Not uncommon in the plankton 
of Sutherland, Inverness, Ayrshire, and the Outer 
Hebrides ! 

Ieeland. — Lough Gartan and near Lough Magrath, 
Donegal ! Ballynahinch, Clifden, and Lough Aunierin, 
Galway ! Cromagloun, Tore Mt., and Adrigole, Kerry ! 
Lough Derryadd, Armagh ! 

Geogr. DistHhution. — Germany. Galicia in Austria. 
Poland. Norway. India. Ceylon. Burmah. Siam. 
Australia. Central Africa. Madagascar. United 
States. Patagonia. 

C, contracttcrn is a somewhat rare British species, although 
it sometimes occurs in abundance in the plankton. It is very 
deeply constricted, the isthmus forming a narrow neck, and 
the sinus is widely open. The semicells in the front view are 
subelliptic in form, the lower margin being more convex than 
the upper one. 

The Desmid described and figured by Turner ('Freshw. 
Alg. E. India,' 1893, p. 48, t. 7, f. 38, t. 9, f. 21) as C. con- 
trachim var. punctatum does not belong to this species. 

Forma Jacobsenii (Roy) nob. (PL LXI, f. 26.) 

Cosmarium moniliforme (Turp.) Balfs forma elliptica Nordst. Norges. 

Desm. 1873, p. 22. 
C. monil'tforme Jacobs. Desm. Danem. 1876, p. 200, t. 8, f . 24. 
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C. JacohBenii Boy in Bias. Desm. Windermere, 1884, p. 194 ; Cooke, Brit. 
Desm. 1887, p. 120, t. 48, f . 3 ; Nordst. Bomh. Desm. 1888, p. 200 ; Boy 
& Bias. Scott. Deem. 1894, p. 168. 

Cells almost 1-J times as long as broad, sinus open 
but rounded at the apex; semicells more equally 
elliptic or oblong-elliptic. 

Length 28-45 /x; breadth 18-27 ft; breadth of isth- 
mus 4* 5-7 '5 ft. 

England. — Near Bowness, Westmoreland (Bissett). 

Scotland. — Slewdrum, Presswhin, Logie-Coldstone, 
and Glen Clunie, Aberdeen ; Crathes, and Dalbrake in 
Strachan, Kincardine {Boy Sf Bissett), 

Geogr. Distribution. — Germany. Galicia in Austria. 
Norway. Sweden. Denmark. Bomholm. Central 
Africa. 

This form is of the same relative length and breadth as 
typical C coiitractum, but differs in the more regularly elliptic 
semicells. It is scarcely to be separated from it. 

Var. ellipsoideum (Elfv.) West & G. S. West. 

(PI. LXI, figs. 28, 35.) 

Cosmarium ellipsoideum Elfv. Anteck. Finska Desm. 1881, p. 13, t. 1/f . 10 ; 

De Toni, SyU. Alg. 1889, p. 953 ; West & G. S. West, Alg. S. England, 

1897, p. 491. 
Ursinella ellipsoidea Euntze, Bevis. gen. plant. 1891, p. 924. 
Cosmarium contractum Kirchn. var. ellipsoideum (Elfv.) West & G. S. 

West, Alg. N. Ireland, 1902, p. 40. 

Cells shorter, not more than 1;^^ times as long as 
broad, semicells more exactly elliptic, although the apex 
is sometimes slightly flattened in the middle. Cell- wall 
usually smooth. 

Zygospore globose and smooth. 

Length 31-51 /x ; breadth 24-42 /x ; breadth of 
isthmus 7-12 fi; thickness 14*5-27 /x; diam. zygosp. 
29-36 II. 

Encjland. — Thursley Common, Surrey ! 

Walks. — Capel Curig, Carnarvonshire ! 

Scotland. — Skye, and also plankton of Loch Bair- 
iiess, Inverness ! Plankton of Lochs Langabhat, 
an Tomain, and Stranabhat, Lewis, and of Lochs 
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Diracleet and a Mhorghain, Harris, Outer Hebrides ! 
Plankton of Loch Beosetter, Bressay, Shetlands ! 

Ireland. — Small lakes between Clifden and Round- 
stone, Galway ! 

Geogr. Distribution. — Germany. Sweden. Finland. 
N. Russia. Faeroes. Iceland. Australia. 

We do not think that C. ellipsoideum Elf v. differs sufficiently 
from C contracttcm Kirchn. to warrant its separation as a 
distinct species, and we have therefore placed it as a variety 
of that species. It differs from typical C. contractum in 
having relatively shorter cells, with a less widely-open sinus, 
and more exactly elliptical semicells. It is very variable in 
size, and there are three forms worthy of special mention : 

(1) A form about half the normal size; length 22-23'5/lc; 
breadth 18-20 )u ; breadth of isthmus 6*5-7'6/i; thickness 
11-12 /u. (PI. LXI, figs. 30-32.) Not uncommon in the 
Scottish plankton. This form is probably identical with 
C. minutum Delp. ('Desm. subalp.^ 1877, p. 105 (sep.), t. 7, 
f . 37-39), and perhaps would be better placed as C, contractum 
var. minutum (Delp.). 

(2) A form of very variable size, with the sinus more closed 
(= C. ellipsoideum Elf v. var. minor Racib. Nonn. Desm. Polon. 
1885, p. 84, t. 10, f. 9 ; C. proteiforme Turn. Freshw. Alg. 
E. India, 1893, p. 64, t. 9, f. 26); length 16-42 /u; breadth 
11-29 ^ ; breadth of isthmus 4-8 fx ; thickness 8-16 /u. 
(PI. LXI, fig. 33). This form we have observed from Thursley 
Common, Surrey. 

(3) A form in which the cells are slightly retuse in the 
middle of each apex ; cell-wall delicately punctate ; length 
32 /u ; breadth 27*5 /i ; breadth of isthmus 5-5 /i (PI. LXI, 
fig. 29). This form we described and figured in 'Alg. 
N. Ireland,' 1902, p. 40, t. 2. f. 10. It might stand as '' var. 
ellipsoideum forma retu^a" It was found at Glenties and in 
Lough Anna, Donegal. 

Var. Gartanense West & G. S. West. (PI. LXI, fig. 27.) 

C. contractum Kirchn. var. Oartanense West & G. S. West, Alg. N. Ireland, 
1902, p. 41, t. 2, f. 9. 

Cells larger and usually a little longer ; semicells 
at the middle of the apex abruptly retuse-emarginate. 

Length 68 /x ; breadth 43-44 fi ; breadth of isthmus 
10 fi. 

Ireland. — Lough Gartan, Donegal ! 
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Var. Cracoviense Racib. 



5, p. 84, 



Semicells obtrapezoid, sides divergent and almost 
straight, basal and upper angles rounded, apex slightly 
convex. 

Length 31-34 w; breadth 22-26 f<; breadth of 
isthmus 8-9/:i; thickness 16'6-19^. 

Scotland. — Dinnet, Aberdeen (Boy ^ Bisseft). 

29. Cosmaritim Bubcontractum West & G. S. West. 
(PI. LXI, figs. 36, 37.) 

CotmnriHm juftcontfaftum West and G. S.Weat, Further Coatrib. Preahw. 
Plaatton Scott. Lochg, 1S05, p. 484 [name only] ; Freahw. Alg. Ork- 
neya and Sbetlands, 1905, p. 20, t. 1, f. 21. 

Cells small, a little longer than broad, very deeply 
constricted, sinus narrow near the apes but widely 
open outwards ; semicells obversely semicircular, with 
a broad and almost straight apex, upper lateral angles 
rounded ; side view of semicell circular. Vertical view 
elliptic, ratio of axes about 1 : 1'7. Cell-wall minutely 
punctate. Chloroplasts axile with one central pyrenoid. 

Zygospore unknown. 

Length 32-.5-3-i^; breadth 30-31-5 /x; breadth of 
isthmus 7-8'5 ju; thickness l.o-15*5 fx. 

Scotland. — Bressay, Shetlands ! 

This species stands neai-est to C. contractum Kirchn., but 
is distinguished by its broad, truncate apex. This featnre 
causes the cells to be proportionatL>ly shorter. 



30. CoBmariuin subaTersum Borge. 
(PI. LXI, fig. 38.) 

CoimoriMin auhat:tr$um Borge, AJgolugiskft Nntiser, 1897, p. 211. t. 3, f. 1. 

Cells small, about 1^ times longer than broad, 
moderately constricted, sinus open and subrectangular ; 
semicells obsemicircular, upper angles well rounded, 
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apex slightly convex. Side view of semicell subcir- 
cular. Vertical view broadly elliptic, ratio of axes 
about 1 : 1*2. Cell-wall smooth. 

Zygospore unknown. 

Length 24-5-26^; breadth 18-19-5 [i; breadth of 
isthmus 9 fj.. 

Scotland. — Mnll in Argyll ; in plankton (Borge). 

C. subaversum Borge should be compared with C. aversum 
West & G. S. West, a species described from Madagascar. 
It is distingnished from that species by its much broader 
isthmus, by the more convex apices of the semicells, and by 
the elliptical vertical view. The cell-wall also is smooth, 
whereas that of C. ai'Ttium is irregularly punctate. 

31. Cosmarium tetrachondrum Lund. 
(PI. LXII, fig. 1.) 

Cofmarium tetrachondrum Lund. Desiu. Suec 18T1, p. 3S, t. 8, f. 2; Nordst. 
Norges Dtism. 18T3, p. IT ; Jacobs. Dasm. Danem. IB'6, p. 195 ; Cooke, 
Brit. Deam. 1886, p. 89, t. 37, f. 5 ; Do Toni, SyU. Alg. 1889. p. 966 ; Boy 
k Biss. Seott. Hmta. 1894, p. 176 -, Nordst. Index Dmm. 1896, p. 253 ; 
West and G. S. West, Mg. N. Ireland, 1002, p. 33. 

UriiMlla trachondra Kuntze, Ee»iB. gen. plant. 1891, p. 925. 

Cells small, about 1^ times as broad as long, verv 
deeply constricted, sinus very narrow and linear ; 
semicells transversely semi-elliptic (or very depressed- 
svibsemicircular), basal angles rounded, apex truncate- 
convex, with a granule just above and near the 
extremity of each linear sinus. Side view of semicell 
circular with a basal granule on each side. Vertical 
view elliptic, ratio of axes about 1 : 3'25, with two 
granules on each side rather far apart. Cell-wall 
smooth. Chloroplaste axile, with only one pyrenoid. 

Zygospore globose and smooth, sometimes showing 
a tendency to elongate irregularly. 

Length 20-5 ^; breadth 23-26-3 /.t; breadth of isth- 
mus 0-7 fi.; thickness 10'7/i. 

ENc.r,.ucD. — Near Chapel "Wood, S.E. Surrey ! 

ScoTL.'^ND. — Ross, Banff, Aberdeen, Kincardine, For- 
far, and Perth ; near Kingshouse, Argyll ; zygospores 
from Deeside, Aberdeen (Roy ^* Bissfft). 
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Ireland. — Lough Gartan, Donegal ! Tipperai-y 
(Archer). 

Geogr. Distribution. — Glalicia in Austria. Poland. 
8. Russia, Noi-way. Sweden. Denmark. 

32. Cosmarium depresBum (Nilg.) Lund. 
(?1. LXII, figs. 2-5.) 

E«aitnim (Tef varan I Ilium) depressum Nag. Gatt. EinzeU. Alg. 1819, 
p. 114, t. 7C, f. 2. 

Cotmarivm dtprettum (Nig.) Lund. Desm. Suec. 1871, p. 38; Eirclm. 
Alg. Bohles. 1878, p. :■« ; Wolla Desm. V. S. 1884. p. 84. t. 60, 1. 10-12 1 
Eassg. Prodr. Alg«iifl. Bohm. 1688, p. 195; De Toni, Syll. Al^;. 18SS, 
p. 940; 'Roy& Bias. Scott. Desm. 1HD4. p. 4.^; Nordst. Index Desm. 
1896, p. 101 J West 4 G. S. West, Freahw. Alg. Orkneys and SUetlan.b, 
1905. p. 20. 

Siaurartnim eanpergeni (Ehrenb.) Menegh. /3 inonnu Jacobs. Desm. 



p. 726 1 Nordst. Index Desm. 1898, p. 229 ; Weet & G. S. Wert, A)g. S. 

Engliuid, 1897, p. 486 1 Algo-Q. Torks. 1900, p. 73 ; Alg. N. Ireland, 

1B02, p. 83 J Scott. Freshw. Plankton, 1, 1903, p. 626. 
VrtintUa depn*ia Kuntx^, BcTia. gen. plujit. 1891, p. 934. 
U. ScSHcdctmua Euntzo, 1, c. p. 9S5. 
Cennarium Stnudetmui Delp. forma punctata West, Alg-. W. Ireland, 

1802, p. 14fii Turner, Preahw. Alg. E. India, 1893, p. 60, t. 8, f. 61 

['■ ^ punelatum "]. 

Cells rather small, a little broader than long, deeply 
constricted, sinus narrowly linear, opening outwards ; 
semicella depressed, transversely subelliptic, apex con- 
vex-truncate, sides of semicells rounded. Side view of 
semicell circular. Vertical view elliptic, ratio of axes 
about 1 : 2-2. Cell-wall finely pimctulate. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospore globo.se or ellipsoid, smooth. 

Length 3 7-43 >.; breadth 40-60^ ; breadth of isth- 
mus 12-14 «; thickness 17"o-20^; diam. zvgosp. about 
35 ;i. 

Bnoi,and. — Malham Tarn, W. Yorks ! Skipwith 
Common, E. Yorks 1 Epping Forest, Essex 1 Thursley 
Common, Surrey ! 

Wales. — Capel Curig, Llyn Idwal, and Llyn Ogwen, 
Ciirnan'onshire ! 
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Scotland. — Sutherland !, Ross, Inverness !, Aber- 
deen, Perth ! {Roy ^ Bisseti). Lewis and Harris, 
Outer Hebrides ! Orkneys ! Shetlands ! Not uncommon 
in the plankton ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! Dub- 
lin and Wicklow (Archer). Londonderry ! 

Geogr. Distribution. — Germany. Galicia in Austria. 
Italy. Faeroes. Greenland. India. Ceylon. Burmah. 
New Zealand (var.). Australia. Abyssinia. United 
States. 

There appears to be no doubt of the almost strict identity 
of '^ Euastrum depressum Nag/' (1849) and '^ Coamarmm 
Scenedesvius Delp." (1877). Lundell first pointed out the 
affinities of this Desmid, and also placed it under the genus 
Cosmarium as C. depressiim Nag. (Lund.). 

C. depressum is distinguished from C. Phaseohis by its 
proportionately greater breadth, by its depressed-elliptic 
semicells (not reniform), and by the absence of a central 
protuberance. It also bears a great resemblance to Arthro- 
desmtvs convergens Ehrenb. without the spines, and Jacobsen 
actually referred it to this species as *War. inei-mis.^' 

Var. achondrum (Boldt) West & G. S. West. (PI. 

LXII, figs. (>-9.) 

C. Phaseolus Breb. var. achondrum Boldt, Sibir. Chlorophy. 1885, p. 103, 

t. 5, f. 7 ; De Toni, Syll. Alg. 1889, p. 1002 ; Schmidle, Beitr. Algenfl. 

Schwarzwald. u. Eheineb. 1893, p. 102, t. 5, f. 11 ; B6rg. Freahw. Alg. 

Ostgrdnl. 1894, p. 19, t. 1, f. 13 ; Eoy & Bias. Scott. Desm. 1894, p. 171. 
C. depresium (Nag.) Lund. var. achondrum (Boldt) West & G. S. West, 

Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 484. 

Cells as long as broad, or nearly so ; semicells sub- 
liexagonal-eUiptic, apex broader and more truncate. 

Length 37-51 in ; breadth 40-51 /i ; breadth of isth- 
mus 12-17 /u ; thickness 22-23 /u. 

England. — Malham Tarn, W. Yorks ! 

Wales. — Capel Curig Lakes, Carnarvonshire ! 

Scotland. — Near Loch Coruisk in Skye, Inverness 
(2?o// ^- Bissett). Mull in Argyll {Barge). General in 
the plankton of the mainland and the Outer Hebrides ! 

Ikeland. — Lough Gartan, Donegal ! Lakes between 
Clif den and Roundstone, Galway ! 

VOL. ir. 12 
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Geor/r. Distribution. — Germany. Gralicia in Austria. 
Norway. Sweden. Bomholm. Finland. Faeroes. 
Iceland. Spitzbergen. Uruguay. 

There are two very strong reasons for referring this variety 
to C. depressum (Nag.) Lund, rather than to C Phaseohis 
Breb. In the first place, there is an entire absence of the 
central protuberance which is a characteristic feature of all 
forms of C Phaseolus; secondly, it is associated in lar^e 
numbers with numerous specimens of C depresmcm in the 
plankton of many of the lakes of the British Islands. Numer- 
ous intermediate forms occur in the plankton which clearly 
connect it with the more rounded typical forms of C dejrressum. 
It is very variable in size and also in the width of its isthmus. 



Var. reniforme var. nov. (PI. LXII, fig. 10.) 

Cells rather small; semicells narrowly reniform, 
sinus slightly open. 

Length 21 /u ; breadth 26 a« ; breadth of isthmus 
6'5/u. 

England. — Helvellyn, Westmoreland ! 

This variety differs from C. suhdepressiun West & G. S. 
West in the open sinus, the smooth cell-wall, and the 
presence of only one pyrenoid in each semicell. 



38. Cosmarium subquadrans sp. nor. 
(PI. LXII, figs. 11-13.) 

Cells small, a little broader than long, oblong- 
quadrate, very deeply constricted, sinus very narrowly 
linear, slightly dilated at the extremity; semicells 
transversely oblong, basal angles obtuse, sides almost 
parallel in the lower half, upper half well rounded to 
form the upper angles, apex broad and truncate 
(slightly convex). Side view of semicell circular. 
Vertical view fusiform elliptic, ratio of axes about 
1 : 2*14. Cell-wall smooth. Chloroplasts axile, each 
with two pyrenoids. 

Zygospore unknown. 
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Length 21-5-25 /x; breadth 26*5-30 /ll; breadth of 
isthmus 6*5-8'7/ll; thickness 14 /x. 

England. — Xear Bowness, Westmoreland ! 

Ireland. — Small lakes between Clifden and Round- 
stone, Galway ! 

This species comes near to C, quadrans Turn., but differs 
in being less quadrate, in its proportionately greater breadth, 
in the more rounded upper angles of the semicells, and con- 
sequently in the much shorter sides. The cell-wall also is 
smooth. 

It should also be compared with C, suhdepressum West & 
G. S. West {' Some N. Amer. Desm.' 1896, p. 247, t. 15, f. 15), 
from which it is distinguished by the angular form of its 
semicells, by the stouter vertical view, and by the smooth 
cell-wall. 

34. Cosmarium succisum West. 
(PI. LXII, figs. 14-16.) 

Cosniarium succisum West, Alg. W. Ireland, 1892, p. 146, t. 20, f . 22, 23 ; 

Nordst. Index Desm. 1896, p. 248 ; West & G. S. West, Alg. S. England, 

1897, p. 486 ; Alga-fl. Yorks. 1900, p. 91. 
C. tinctum Ealfs var. succisum West & G. S. West, Alg. N. Ireland, 1902, 

p. 34. 

Cells minute, about as long as broad, moderately 
constricted, sinus open, with a short, narrow ex- 
tremity ; semicells trapeziform-elliptic, angles rounded, 
sides slightly retuse, apex broadly truncate (or very 
slightly concave). Side view of semicell circular. 
Vertical view elliptic, very slightly subtumid at the 
middle on each side. Cell- wall smooth and of a yellow 
or reddish-brown colour. Chloroplasts axile with one 
pyrenoid. 

Zygospore unknown. 

Length 10-12*5 /x; breadth 11-12*5 /ll; breadth of 
isthmus 3*75-5 /x; thickness 6 /x. 

England. — Wigton Moor, W. Yorks ! Riccall and 
Skipwith Commons, E. Yorks ! Puttenham Common, 
iSurrey ! 

Wales. — Capel Curig, Carnarvonshire ! 

Ireland. — Near Glenties and Lough Anna, Donegal ! 
Creggan and Derryclare Loughs, and Clifden, Galway! 
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Lough Deryadd, Armagh ! Slieve Donard and Slieve 
Bearnagh, Down ! 

This species is distinguished at once from C tindum Ralfs 
by the form of its semicells both in the front and the vertical 
view. 

It differs from C. abbreviattcm Racib. in its smaller size, its 
different sinus, its relatively greater length, in the form of 
its semicells, the slight central protuberance of the vertical 
view, and the colour of its cell-wall. From C. pseiidohiremuin' 
Boldt, it is distinguished by the form of its semicells, having 
the apex more truncate, by the less tumid vertical view, by 
its smaller size, and by the reddish-brown cell- wall. 

35. Cosmarium subretusiforme West & Gr. S. West. 

(PL LXII, fig. 19.) 

Cosmarium subretusiforme West & G. S. West, New Brit. Freshw. Al^j. 
1894, p. 5, t. 1, f . 20 ; Nordst. Index Desm. 1896, p. 247. 

Cells very minute, 1^ times longer than broad, 
moderately constricted, sinus open and obtuse ; semi- 
cells subrectangular, basal angles broadly rounded, 
upper part of sides retuse, upper angles acute, apex 
broadly truncate and straight. Side view of semicell 
elliptic-subcircular. Vertical view elliptic Avitli sub- 
acute poles, ratio of axes about 1 : 2'2. Cell-wall 
smooth. 

Zygospore unknown. 

Length 7*8-8 jll; breadth 6*2-6'5jll; breadth of apex 
5*5 jLt; breadth of isthmus 4*5 [x ; thickness o [x, 

England. — Borrowdale, Cumberland ! 

This minute species approaclies Coi>marinm rvtiisiformr 
(Wille) Gutw. in its front view, but is distinguished by its 
much smaller size, its broader apices, and its tlitt'erent side 
and vertical views. 

;3G. Cosmarium retusiforme (Wille) Gutw. 
(PL LXII, figs. 17, 18.) 

Cosmarium Hammeri Reinsch viir. retusi/onne Wille, Noryes Ferskv. Al;;-. 

18S0, p. 32, t. 1. f. 16. 
C. retusiforme (Wille) Gutw. Wahr. d. Prioritiit, 1S9C), p. 01 > : Flor. Glo:i. 

Okolic Lwowa, 1891, p. 55, t. 2, f. 12. 
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Cells small, a little longer than broad, deeply con- 
stricted, sinus narrow, opening outwards ; semicells 
truncate-subpyramidate, lower half of sides rounded, 
upper half markedly retuse, apex widely truncate and 
straight, upper angles sharp and rectangular. Side view 
of semicell ovate, upper part of sides retuse. Vertical 
view elliptic, inflated at the middle on each side. Cell- 
Avall smooth. Chloroplasts axile, with one pyrenoid. 

Zygospore unknown. 

Length 22*5-24 jit; breadth 19-19-5 jit; breadth of 
isthmus 6-7 jLt; breadth of apex 9-12 /x; thickness 
12-13 /x. 

Ireland. — Ballynahinch, G-alway ! 

Geogr. Distribution. — Austria (var.) and Galicia. 
Poland. Central Africa. United States. Brazil (var.). 

This species bears some resemblance to C. retusum (Perty) 
Kabenh., but the latter is larger, more deeply constricted, 
with a more produced apical part of the semicells, which is 
not so wide, and is also sparsely furnished with granules. 
C. retusiforme differs from C. Hammeri in its more open sinus, 
its abruptly-truncate apex, its sharp superior angles, and in 
its smaller size. 

37. Cosmaxium Hammeri Eeinsch. 
(PI. LXII, figs. 20, 21.) 

Cosmarium Hammeri Eeinsch, Spec. Gen. Alg. 1867, p. 115, t. 22 B, I, 
f. 1-10 [inclusive of A. majvs and B. intermedium} ; Lund. Desm. 
Suec. 1871, p. 37 ; WoUe, Desm. U. S. 1884, p. 79, t. 18, f. 27 ; Cooke, 
Brit. Desm. 1886, p. 81 ; Hansgirg, Prodr. Algenfl. Bfthm. 1888, p. 194; 
De Toni, SyU. Alg. 1889, p. 936 ; West, Alg. N. Wales, 1890, p. 288 ; 
Alg. W. Ireland, 1892, p. 142; Alg. Eng. Lake Distr. 1892, p. 724; 
Roy & Biss. Scott. Desm. 1894, p. 103 ; West & G. S. West, Some 
N. Amer. Desm. 1896, p. 245 ; Nordst. Index Desm. 1896, p. 137 ; West 
& G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 74 ; 
Alg. N. Ireland, 1902, p. 32. 

Didymidium (Cosmarium) Hammeri A. majus Beinsch, Algenfl. Frank. 
1867, p. Ill, t. 10, f. 1. 

Euastnim Hammeri Cohn, Desm. Bong. 1879, p. 270. 

Ursinella Hammeri Kuntze, Re vis. gen. plant. 1891, p. 924. 

Cells of moderate size, about 1^ times longer than 
broad, subhexagonal, deeply constricted, sinus narrowly 
linear with a dilated apex, opening outwards ; semi- 
cells truncate-pyramidate, basal angles well rounded. 
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upper part of sides suddenly converging and slightly 
retuse, upper angles rounded, apex broadly truncate, 
straight or slightly retuse. Side view of semicell 
elliptic-ovate. Vertical view elliptic, ratio of axes 
about 1 : 1'8. Cell-wall smooth. Chloroplasts axile 
with one pyrenoid. • 

Zygospore unknown. 

Length 40-50 /x ; breadth 27-35 /x ; breadth of 
isthmus 11-13 /x; 

England. — Westmoreland! (Bissett). W. Yorks. 

Wales. — Near Bodorgan, Anglesey ! 

Scotland. — Near Rhiconich, Sutherland ! 

Ieeland. — Gal way ! Dublin and Wicklow {Archer,) 

Geogr. Distrilmtion.' — France. Germany. Galicia 
in Austria. Hungary. Italy. Portugal. Norway. 
Sweden. Denmark. N. and S. Russia. Finland. 
Siberia. Greenland. Central China. Japan. India. 
Ceylon. Burmah. Sumatra (form). New Zealand 
(var.). Australia. Central and E. Africa. United 
States. Brazil. Paraguay. Patagonia. 

Despite its world-wide distribution the form of C. Hammeri 
described by Reinscli as " A. viajus '* is a very rare Britis^li 
Desmid. This form we regard as the type of the species, and 
it possesses an elliptical vertical view with no trace of a 
median inflation. 

Var. homalodermum (Nordst.) voh, (PI. LXII, 

figs. 22, 23.) 

Cosmarium pyramidatum Breb. forma intermedia Nordst. Nor^^cs Dosin. 

1873, p. 19. 
CosmaHum homalodermum Nordst. Desm. Arctooe, 1875, p. IS, t. G, f. 4; 

Desm. Ital. 1876, p. 34; WoUe, Dcsm. U. S. 1884, p. 81, t. 17, f. 19. 2(): 

Cooke, Brit. Desm. 1886, p. 82, t. 30, f. 7 ; De Toiii, Svll. Al^ar. 

1889, p. 1043 ; West, A\g. N. Yorks. 1889, p. 292; Alg. N. Wales, lS\i{\ 

p. 288; RoviV: Biss. Scott. Desm. 1S94, p. 104; Nordst. Inde.x Desm. 

1896, p. 141. 
C. homalodermum Nordst. var. rotundatum "Wille, Ferskv. Alg. Nov. Semlja, 

1879, p. 36, t. 12, f. 18. 
Ursinclla homaloderma Kuntze, Revis. jjen. plant. 1891, p. 924. 

Cells rather larger, sometimes shorter; vertical view 
slioflitlv tumid at the middle on each side ; side view 
of semicell more ovate (sometimes sul)S])herical) ; cell- 
wall thicker, very finely and often indistinctly j)iinctate. 
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Length 54-66 fi : breadth 48-51 /x ; breadth of apex 
about 19-20/1 ; breadth of isthmus 18-19/x; thickness 
29-34 /x. 

England. — Westmoreland ! W., N., and E. Yorks ! 
Devon (Bennett), Cornwall ! (Marquand). 

Wales. — Moel Siabod, Snowdon, and Yr Orsedd, 
Carnarvonshire ! Dolgelly, Merioneth ! 

Scotland. — Ross, Inverness, Aberdeen, Kincardine, 
Forfar!, Perth, Stirling, Argyll (Boy ^' Bis sett). 
Sutherland ! Orkneys ! 

Ireland. — Donegal ! Galway ! Kerry ! 

Geogr. DLstnbtition. — Germany. Norway. Sweden. 
Greenland. Spitzbergen. Nova Zembla. N. Russia. 
Faeroes. India. 

Til is variety differs principally from C, Hammeri in its 
larger size and in the tumid vertical view. It is, however, 
very variable, especially with regard to the sides of the 
semicells and the apex. The latter may be slightly retuse, 
straight, or convex, and the apices of the semicells of one 
individual may differ considerably. 

In Britain it is found mostly in subalpine localities, 
especially in mountain springs and in the vicinity of dripping 
rocks. 

We have included in this variety " C. homalod€i*mum var. 
rotundatum Wille " as the side view of the semicell is some- 
what variable. Intermediate stages can be met with between 
a subcircular and an ovate side view. Borgesen also finds 
this Det-mid to be very variable in the Faeroes, and to reach a 
length of 70 /u and a breadth of 58 ju {vide ^Freshw. Alg. 
Faeroes,' 1901, p. 222). 

Var. protuberans West & G. S. West. (PL LXII, 

figs. 24, 25.) 

C. Hammeri Reinsch. var. "with inflated sides" Wolle, Desm. U.S. 1884, 

t. 18, f . 36-38. 
C. Hammeri Beinsch var. protuberans West and G. S. West, Some N. Amer. 

Desm. 1896, p. 246, t. 14, f. 35. 

Cells rather small; vertical view with a median 
tumour on each side. 

Zygospore globose, furnished with numerous, simple 
spines, which are dilated at the base. 
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Length 24-35 /x; breadth 18*5-21 -5 /u; breadth of 
isthmus 7-7'5ii; thickness 11-12*5 /x; diam. zygosp. 
without spines 30 /x, with spines 46 /x. 

Scotland. — Harris, Outer Hebrides ! 

Geogr. DisUnbution. — United States. 

In the zygospore we examined (from the United States) the 
apices of the spines were simple, but Wolle has figured a 
zygospore in which the spines are furcate. 

Var. Hibemicum Cooke. 

C. Hammeri forma, Crowe in Quart. Joum. Micr. Sci. 1873, p. 435. 
C. Hammeri var. Hibemicum Cooke, Brit. Desm. 1886, p. 81. 

Cells about 1^ times longer than broad, apices 
convex-truncate ; in the side view with a minute tooth- 
like protuberance visible at the constriction. 

Ireland. — Arklow, Co. Wicklow {Crowe). 

38. Cosmaxium Nymannianum Grun. 
(PL LXII, figs. 26, 27.) 

Cosmarium Nymannianum Grun. in Rabenh. Flor. Europ. Alg. Ill, 18(58, 
p. 166 ; Lund Desm. Suec. 1871, p. 36, t. 3, f. 1 ; WoUe, Desm. U. S. 
1884, p. 79 ; Cooke, Brit. Desm. 1886, p. 82, t. 36, f . 1 ; De Toni, Syll. 
Alg. 1889, p. 964 ; West, Alg. W. Ireland, 1892, p. 142 ; Alg. Eng. Lake 
Distr. 1892, p. 724 ; Roy & Biss. Scott. Desm. 1894, p. 169 ; Nordst. 
Index Desm. 1896, p. 184 ; West & G. S. West, Alg. S. England, 1897, 
p. 485 ; Alga-fl. Yorks. 1900, p. 78 ; Alg. N. Ireland, 1902, p. 32 ; 
Freshw. Alg. Ceylon, 1902, p. 161. 

TJrsinella Nymanniana Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells rather small, elongate-subhexagonal, about 1^ 
times longer than broad, deeply constricted, sinus 
narrowly linear with a dilated extremity ; semicells 
truncate-pyramidate, basal angles rounded, lower half 
of sides convex, upper half concave, upper angles 
rounded, apex retuse, in the centre with a large and 
conspicuous scrobiculation. Side view of semicell 
subcircular. Vertical vicAv subrhomboid-elliptic, at the 
middle on each side thickened and showing the large 
scrobiculation, ratio of axes about 1 : 1'8. Cell-wall 
distinctly punctate. Chloroplasts axile, each with one 
pyrenoid. 

Zygospore unknown. 
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Length 11 1 8 fi; breadth 33-36*5 jll; breadth of 
apex 21 /x; breadth of isthmus 7*6-9'6/x; thickness 
20-22 II. 

England. — Elter Water, Westmoreland! (Bissett). 
Keighley Tarn, W. Yorks! Great Shnnnor Fell, 
N. Yorks ! Thursley Common, Surrey ! Hants 
(Joshua). Cornwall {Joshua). 

Wales. — Moel Siabod!, Capel Curig {Cooke ^ Wills) ^ 
and Llyn Teyrn on Snowdon ! , Carnarvonshire. 

Scotland. — Sutherland I , Ross, Inverness, Aberdeen, 
Kincardine, Forfar, Perth, Argyll, Arran ( Roy Sf Bissett) . 
Orkneys ! 

Ireland. — Near Loughs Magrath and Glentornan, 
Donegal ! Oorid Lough and Ballynahinch, Galway ! 
Glen Caragh, Castletown, and Lower Lake of Killarney, 
Kerry ! Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. Poland. 
S. Russia. Faeroes. Ceylon. United States. 

C. Nymannianum bears considerable resemblance to 
C. Hammeri, but can be distinguished by its punctate cell- 
wall and by the large scrobiculation in the centre of the semi- 
cells. • 

Joshua reports the zygospores of this species from Alton, 
Hants, and from Cornwall, but neither describes nor figures 
them [vide Joshua, 'Notes Brit. Desm. 11/ 1883). 

39. Cosmarium tiilobulatum Reinscb. 
(PI. LXII, figs. 28-30.) 

Cosmarium trilohulatum Eeinsch, Spec. Gen. Alg. 1867, p. 118, t. 22 A II, 

f. 1-6 ; Lund. Desm. Suec. 1871, p. 42 ; De Toni, Syll. Alg. 1889, p. 900 ; 

West, Alg. W. Ireland, 1892, p. 143 ; Alg. Eng. Lake Distr. 1892, p. 724 ; 

Roy & Biss. Scott. Desm. 1894, p. 176 ; Nordst. Index Desm. 1896, p. 250 ; 

West & G. S. West, Alg. S. England, 1897, p. 485. 
Didymidium {Cosmarium) trilohulatum Beinsch, Algenfl. Franken, 1867, 

p. 116, t. 9, f. 6. 
Ursinella trilohulata Knntze, Bevis. gen. plant. 1891, p. 925. 

Cells very small, a little longer than broad up to 
almost 1^ times longer than broad, deeply constricted, 
sinus narrowly linear with a slightly-dilated extremity; 
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semicells somewhat three-lobed, lobes short, subrect- 
angular with rounded angles, apical lobe widest, apex 
straight or slightly convex, incisions between lobes 
wide and shallow. Side view of semicell broadly sub- 
elliptic. Vertical view elliptic, ratio of axes about 
1 : 2. Cell- wall smooth. Chloroplasts axile with one 
pyrenoid. 

Zygospore unknown. 

Length 20-23 /x; breadth 13-20 /x; breadth of 
isthmus 3*8-4*4 /x; thickness 6-7*5 jll. 

England. — Bowness, Westmoreland ! New Forest, 
Hants ! 

Scotland. — Corbie Loch north, and Springhill west 
of Aberdeen ; Loch of Lumgair near Stonehaven, 
Kincardine ; Buchanty in Fowlis Wester, Perth (-Bo// 
Sf Bissett). Hoy, Orkneys ! Near Scalloway, Shetlands ! 

Ireland. — Cloonee Lough, Kerry ! 

Geogr. Distribution. — France. Germany. Hungary. 
N. Russia. Poland. Norway. Sweden. New Zealand. 
Madagascar. Central and E. Africa. Brazil. 

This species should be compared with C. Pokornyamiv} . 

40. Cosmarium granattun Breb. 
(PL LXIII, figs. 1-3.) 

Cosmarium granatum Breb. in Ealfs* Brit. Desm. 1H48, p. 90, t. L^2, f. G; 
Breb. Liste Desm. 1866, p. 126; Arch, in Pritch. Infus. 1861, p. 732; 
Rabenh. Flor. Europ. Alg. Ill, 1868, p. 162; Nordst. Desm. Arctoa?, 
1875, p. 19 ; Kirchn. Alg. Schles. 1878, p. 147 ; Wolle, Desm. U. S. 1884, 
p. 60, t. 50, f. 13 ; Cooke, Brit. Desm. 1886, p. 83, t. 36, f. 9 ; Hansg. 
Prodr. Algenfl. B5hm. 1888, p. 192 ; Boldt, Desmid Gronland, 188S, 
p. 12 ; Nordst. Bornh. Desm. 1888, p. 198 ; Freshw. Alg. N. Zeal. 18S.S, 
p. 66; De Toni, Syll. Alg. 1889, p. 931; West, Alg. N. Wales, 189c>. 
p. 288 ; Heimeri, Desm. alpin. 1891, p. 596 ; Borge, Bidr. Siber. Clilor. 

1891, p. 12 ; Chlor. Norska Finmark. 1892, p. 12 ; West. Alg. W. Ireland, 

1892, p. 143 ; Alg. Eng. Lake Distr. p. 724 ; Roy & Biss. Scott. Desm. 
1894, p. 102; West &. G. S. West, Alg. Madag. 1895, p. 54; Nordst. 
Index Desm. 18i)6, p. 133 ; West & G. S. West, Welw. Afric. Freshw. 
Alg. 1897, p. 113; Alg. S. England, 1897, p. 485; G. S. West, Alga-fl. 
Cambr. 1899, p. 115; West & G. S. West, Alga-fl. Yorks. 1<H.K>, p. 7S; 
Alg. N. Ireland, 1902, p. 32 ; Freshw. Alg. Ceylon, 1902, p. 1(52 : tScott. 
Fresliw. Plankton, I, 1^)3, p. 526; Further Contrib. Freshw. Plankton 
Scott. Lochs, im)5, p. 484. 

DiihjmiiUvm (Cosmarium) granaixnn Reinsch, Algenfl. Frank, 1S()7. p. !(>!♦. 
Cosnutrium granatum Breb. a. tyincnm Klebs. Desm. Ostpreiuss', 1S79.]>. 32. 
Kun^tnnn (Cosmarium) granatum Gay, Monogr. loc. Conj. 1884. p. 59. 
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Cosmarium granatum Breb. var. concavum Lagerh. Contrib. alg. Ecuad. 

1890, p. 282. 
Ursinella granata Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells small, about 1^ times as long as broad, sub- 
rhomboid-elliptic, deeply constricted, sinus narrowly- 
linear, slightly dilated at the apex ; semicells truncate- 
pyramidate, basal angles rounded-subrectangular, sides 
at the base subparallel, then converging towards the 
apex, commonly straight or slightly convex (rarely 
slightly concave), upper angles obtuse, apex narrowly 
truncate and straight. Side view of semicell elliptic- 
ovate. Vertical view elliptic, ratio of axes about 
1 : 1*6. Cell-wall finely punctate. Chloroplasts axile, 
each with one pyrenoid. 

Zygospore unknown. 

Length 26-47 /x; breadth 19-30 ft; breadth of isth- 
mus 6-9 /x; thickness 10'5-17'5/x. 

England.— Cumberland ! Westmoreland! (Bissett). 
W., N., and E. Yorks ! Lancashire ! Lincolnshire ! 
Essex! Cambridgeshire! Gloncester I (Cooke). Sur- 
rey ! Kent ! Hants ! Devon ! Cornwall ! (Ralfs). 

Wales. — Capel Curig ! {Goohe Sf Wills), Bethesda !, 
and Llyn Padarn ! , Carnarvonshire. Dolgelly, Merio- 
neth {Ralfs). 

Scotland. — General ! {Roy ^ Bissett). Not uncom- 
mon in the plankton ! Orkneys ! Shetlands ! 

Ireland. — General ! 

Geof/r. Distrihtition, — France. Germany. Austria 
and Galicia. Poland. Hungary. Italy. Bosnia. 
Portugal. Norway. Sweden. Denmark. Bomholm. 
Finland. N. and S. Russia. Siberia. Faeroes. 
Iceland. Greenland. Spitzbergen. Nova Zembla. 
Afghanistan. Kordofan. India. Ceylon. Burmah. 
Central China. New Zealand. Australia. W., Cen- 
tral, and E. Africa. Madagascar. United States. 
West Indies. Ecuador (var.). Brazil. Paraguay 
(var.). Argentina. Patagonia. 

C, granatum Breb. is one of the most widely distributed of 
all Desmids, being found in every part of the globe which 
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Las been botanically investigated. As would be expected 
from its cosmopolitan distribution, it exhibits a considerable 
amount of variation, and some fifteen named varieties have 
been described by different authors. 

In its most typical form the basal angles of the semicells 
are rectangular, and the upper portions of the sides are 
straight and rapidly converging to a somewhat narrow, sub- 
truncate apex. The sides are, however, frequently concave 
in their upper portions, this form having been named " var. 
concavum" by Lagerheim. As there is every intermediate 
condition we do not think the forms with the concave sides 
constitute a variety worthy of a special name. 

Another form, which is sometimes met with abundantly, 
possesses slightly inflated semicells, so that the sides are 
distinctly convex and the apex is not so evidently subtrun- 
cate. This form has been figured by Gutwinski (' Nagj. 
dosel. Bosni Hercegovin. halugam.^ 1896, p. 374, t. 1, f. 2 a') 
and by Borge ('Subfoss. sotv. alg. Gotl.^ 1892, t. 1, f. 4). 

Var. subgranatum Nordst. (PI. LXIII, figs. 5-8.) 

C. granatum Br^b. var. subgranatum Nordst. Alg. aq. dulc. et Char. 
Sandvic. 1878, p. 13, t. 2, f . 8 ; De Toni, Syll. Alg. 1889, p. 932 ; West, 
Alg. W. Ireland, 1892, p. 143 ; in Naturalist, 1893, p. 213 ; Johns. Rare 
Desm. U.S. II, 1895, p. 293, t. 239, f. 16 ; Nordst. Index Desm. 1896, 
p. 135 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 79 ; Alg. N. Ii-eland, 
1902, p. 32. 

Semicells near the base at first diverging for a short 
distance, then with the lateral margins converging and 
1-2-nndulate, apex very narrowly truncate ; vertical 
view narrowly elliptic and slightly tumid at the middle 
on each side. 

Zygospore globose, furnished Avith a few short simple 
spines, each spine arising from the apex of a depressed - 
conical projection. 

Length 24-30 /x; breadth 17-22/x; breadth of isth- 
mus 6-9 fx; thickness IS-l-ijit; diam. zygosp. without 
spines 25-29 /x, Avith spines 32-o4*5 [x. 

En(;lani). — Westmoreland ! W., X., and E. Yorks ! 
Lincolnshire ! Essex ! Cambridgeshire I Gloucester 
(with zygospores from near Cirencester) ! Surrey ! 
Devon ! Cornwall ! 

Scotland. — Largs and Cumbrae, Ayrshire ! Suther- 
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land ! Inverness ! Orkneys ! Shetlands ! Some- 
times in the plankton ! 

Ireland. — Donegal ! Mayo ! Gal way ! Down ! 
Louth ! Tyrone ! 

Geogr. Distribution. — France. Galicia in Austria. 
Bosnia. Sweden. Sandwich Is. New Zealand. 
United States. Brazil. Paraguay. Argentina. 

In the British Islands this variety is almost as generally 
distributed as the type. 

Some small forms were observed from Cambridgeshire 
intermediate in character between G, granatum var. subgrana- 
turn and C. graimtoides Schmidle (^ Chlorophy.-Fl. Torfstiche 
Virnheim/ 1894, p. 52, t. 7, f. 12; C. Meneghinii var. grana- 
toides Schmidle, ' Beitr. Algenfl. Schwarzwald. u. Rheineb.,' 
1893, p. 28, t. 6, f. 15). Consult G. S. West, ^Alga-fl. Cambr.,' 
1899, p. 115. It is most probable that "(7. granatoides" is 
only one of the numerous varieties of C granatum. 

Var. elongatum Nordst. (PI. LXIII, fig. 10.) 

C. granatum Breb. var. elongatum Nordst. Desm. Spetsb. 1872, p. 29, t. 6, 
f . 6 ; Desm. Ital. 1876, p. 32 ; Schaarschm. Afghan. Alg. 1884, p. 247 ; 
Boldt, Desmid. Gronland, 1888, p. 12 ; Roy & Biss. Scott. Desm. 1894, 
p. 102. 

Cells twice as long as broad, less deeply constricted ; 
semicells somewhat elongated on the basal part. 

Length 48-59 /x ; breadth 25'2-29 ft ; breadth of 
isthmus 14 /x. 

Scotland. — Near Aboyne, at Homehead in Logie- 
Coldstone, and in Ballochbuie near Balmoral, Aber- 
deen; Muchalls, Kincardine; Reeky Linn, Forfar 
{Boij ^* Bissett).' 

Geogr. Distribution. — Spitzbergen. G-reenland. 

Afghanistan. 

Schaarschmidt mentions the occurrence of zygospores of 
this variety in Afghanistan, but he neither describes nor 
figures them. 

Var. Grunowii Roy & Biss. (PI. LXIII, fig. 9.) 

C. granatum Br^b. var. Grun. Diat. u. Deam. Ina. Bank. 1865, p. 15, t. 2, 

f. 27. 
C. granatum Breb. var. Grunowii Roy & Biss. Scott. Desm. 1894, p. 102. 
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Cells with a more open sinus ; semicells with rounder 
basal angles, convex lateral margins, and relatively 
broad apices. 

Length 28jll; breadth 17-18 jll; breadth of isthmus 
5-2-67 iM. 

Scotland. — Break Neck Fall in Grlen Callater, 
Aberdeen (Boy ^ Blssett). 

Geogr. Distribution. — Island of Banka. 

We have not seen this variety and cannot definitely state 
whether it is correctly placed under Cosmaritcm granatum or 
not. We give a copy of Grunow's figures, which are not 
very good. 

41. Cosmarium Fokomyanum (Grun.) West & Gr. S. 

West. 

(PI. LXIII, figs. 11-15.) 

Euastrum Fokomyanum Grun. in Rabenh. Flor. Europ. Alg. Ill, 186S, 

p. 185 ; De Toni, Syll. Alg. 1889, p. 1073 ; Hansg. Prodr. Algenfl. Bdhm. 

1892, II, p. 175. 
E. hinale (Turp.) Ehrenb. var. ang^istatum Wittr. Gk>tl. Ol. sdtv. Als^. 

1872, p. 60, t. 4, f . 8 ; Cooke, Brit. Desm. 1886, p. 75, t. 35, f . 9. 
E. polare Nordst. Desm. Spetsb. 1872, p. 37, t. 7, f. 24. 
Cosmarium angustaium (Wittr.) Nordst. Desm. Arctoae, 1875, p. 20 ; 

Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 39, t. 12, f. 36; Boldt, Desmid. 

Grftnland, 1888, p. 12 ; De Toni, SyU. Alg. 1889, p. 1044 ; Heimerl, 

Desm. alpin. 1891, p. 599 ; West, Alg. W. Ireland, 1892, p. 143 ; Liitkem. 

Desm. Attersees, 1893, p. 550 ; Roy & Biss. Scott. Desm. 1894, p. 41 ; 

Nordst. Index Desm. 1896, p. 45 ; G. S. West, Alga-fl. Cambr. 1S99, 

p. 217. 
C. Pokornyanum (Grun.) West & G. S. West, Notes Alg. II, 1900, p. 292 ; 

Alga-fl. Yorks. 1900, p. 79 ; Alg. N. Ireland, 1902, p. 32. 

Cells small, about twice as long as broad, or nearly 
so, deeply constricted, sinus narrow, generally linear 
with a slightly-dilated apex ; semicells subtrilobed or 
truncate-pyramidate from a base with parallel sides, 
basal angles rectangular, loAver part of sides parallel, 
generally slightly retuse (rarely straight), upper part 
of sides longer, converging and widely concave, apex 
truncate and slightly retuse, upper angles rounded. 
(In those forms Avhicli are subtrilobed the apical lobe 
is subquadrate.) Side view of semicell ovate-truncate. 
Vertical view rhomboid-elliptic, ratio of axes about 
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1 : 1'3. Cell-wall smooth. Chloroplasts axile, with 
one pyrenoid. 

Zygospore unknown. 

Length 23-39 /x ; breadth 14-22 /x ; breadth of apex 
7-11 [x ; breadth of isthmus 6*5-1 1 /x ; thickness 9-1 7 /x. 

England. — Helln Pot near Selside, Moughton Fell, 
Penyghent, S. of Cray Moss, and Cowgill Wold Moss, 
W. Yorks ! Mickle Fell and Mossdale Moor, Widdale 
Fell, N. Yorks ! Chippenham Fen, Cambridgeshire ! 
Enbridge Lake, Hants (-Bo//). 

Scotland. — Inverness, Aberdeen, Kincardine, Forfar, 
Perth, Stirling {Boy Sf Bissett). 

Ireland. — Cloonee Lough, Kerry ! Dublin and 
Wicklow (Archer). Slieve Donard, Down ! 

Geogr. Distnbiition. — Germany. Galicia and Bohemia 
in Austria. Italy. Sweden. Greenland. Spitzbergen. 
Nova Zembla. Java (form). United States. 

This minute species is principally subalpine in habitat, 
being frequently found among mosses on wet limestone rocks, 
and its occurrence in the fen district of Cambridgeshire is 
certainly remarkable. 

We have explained at length the reasons for regarding 
Cosmariurn aiigustatum (Wittr.) Nordst. as synonymous with 
Euastricm Pokomyanum Grun. in the 'Journal of Botany,' 
1900, p. 292-293, and in the ' Alga-fl. Yorks.' 1900, p. 79. 

C. Pokoimyanum should be compared with C. trilobulatum, 
from which it is distinguished by its retuse lobes and by the 
tumid vertical view. 

42. Cosmaxium pseudatlanthoideum West. 
(PI. LXIII, figs. 16, 17.) 

Cosmarium pseudatlanthoideum West, Alg. Eng. Lake Distr. 1892, p. 725, 
t. 9, f. 21 ; Schmidle, in Hedwigia, 1895, p. 84. 

Cells very small, about 1^ times longer than broad, 
deeply constricted, sinus very narrow, slightly open 
outwards ; semicells subtriangular from a broad base, 
basal angles broadly rounded, lower half of sides con- 
vex, upper half concave, apex narrow and rounded. 
Side view of semicell elliptic-ovate. Vertical view 



192 BRITISH DESMIDIACE^. 

narrowly elliptic, ratio of axes about 1 : 1*8. Cell- wall 
smooth. 

Zygospore unknown. 

Length 19*5 fi ; breadth 13*5 /x ; breadth of isthmus 
4 /x ; thickness 6*5 /x. 

England. — Loughrigg, Westmoreland ! 

Geogr. Distnbutioii. — United States (Colorado). 

This small species is principally distinguished from C. 
atlanthoideum Delp. in being relatively narrower, and in the 
narrowly-elliptic vertical view without any trace of a median 
inflation. 

43. Cosmarium subtumidum Xordst. 
(PL LXIII, figs. 18-20.) 

Cosmarium subtumidum Nordst. in Wittr. & Nordst. Alg. Exsic. 1878, 
no. 172 ; 1889, fasc. 21, p. 44 cum fig. xylogr. ; Hansg. Prodr. Algenfl. 
B5hm. 1888, p. 249 ; Boldt, Desmid. Grdnland, 1888, p. 16 ; De Toni, 
SyU. Alg. 1889, p. 950 ; West, Alg. N. Wales, 1890, p. 288 ; Alg. Eng. 
Lake Distr. 1892, p. 725; Roy & Biss. Scott. Desm. 1894, p. 175; 
Nordst. Index Desm. 1896, p. 248 ; West & G. S. West, Alg. S. England, 
1897, p. 485 ; Alga-fl. Yorks. 1900, p. 69 ; Alg. N. Ireland, 1902, p. 33. 

Ursinella suhtumida Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, about ly times as long as broad, deeply 
constricted, sinus very narrow with a dilated apex ; 
semicells pyramidate-semicircular, basal angles round- 
ed, lateral margins convex, apex widely truncate and 
generally straight. Side view of semicell circular. 
Vertical view elliptic, sometimes with the rounded 
poles very slightly produced, ratio of axes 1 : 1*84. 
Cell-wall minutely punctate. Chloroplasts axile, with 
one pyrenoid. 

Zygospore globose and spiny, spines obtuse. 

Length 30-40 /x; breadth 2G-33 /x ; breadth of 
isthmus 8-10-5 /x; thickness 17-19 /x; diam. zygosp. 
without spines 30-32 /x, Avith spines 44-51 /x ; length 
of spines G-12 /x; thickness of spines 3-5 /x. 

England. — AVestmoreland ! AV. and X. Yorks ! 
Surrey ! Kent ! Cornwall I 

Walks. — Llvn Pencraio^ near Bettws-v-coed, Llyn 
BodtryiiAvydd, Moel Siabod, Llvn Bochlwvd, Llvn-y- 
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cwm-ffynon, Glyder Fach (at 2,200 ft.), and Bethesda, 
Carnarvonshire ! 

Scotland. — Loch Inver, Sutherland ; Poolewe and 
Falls of Connon, Ross ; Brin, Inverness {Roy Sf Jiissett). 
Rhiconich, Sutherland! Craig-an-Lochan and near 
Spittal of Glen Shee, Perth! Mull in Argyll (Borge). 
New Galloway, Kirkcudbright ! Hoy, Orkneys ! 

Ireland. — Donegal ! Galway ! Mayo ! Dublin and 
Wicklow (Archer). Down ! Antrim ! Lough Neagh ! 

Georfr. Distribiitioa. — Germany. Austria. Portugal. 
Sweden. N. Russia. Greenland. Faeroes. Burmah 
(var.). Central China (var.). Austraha. Central 
Africa. West Indies. Brazil. 

C subticmidum differs from C, tumidum in the pyramidate 
form of the semicells and the truncate apices, in the much 
narrower vertical view, and in the structure of the chloro- 
plasts. It differs from C. nltidulum in the form of its semi- 
cells, which are less trapeziform with more convex sides. It 
is not an uncommon species in the more upland, boggy dis- 
tricts of the British Islands, and may sometimes be obtained 
in quantity. 

Var Klebsii (Gutw.) West & G. S. West. (PL LXIII, 

figs. 21-23.) 

Cosmarium Klebsii Gutw. Flor. glon6w Galic. 1892, p. 127, t. 3, f. 3; 
West & G. S. West, Alg. S. England, 1897, p. 485 ; G. S. West, Alga-fl. 
Cambr. 1899, p. 115 ; West and G. S. West, Alga-fl. Yorks. 1900, p. 74; 
Alg. N. Ireland, 1902, p. 33 ; Further Contrib. Freshw. Plankton Scott. 
Lochs, 1905, p. 484. 

Basal angles of semicells more widely rounded, 
and the sides more convergent, making a narrower 
truncate apex. 

Length 32-41 /x ; breadth 29-35 /x ; breadth of 
isthmus 7-11 ft; thickness 16-18 /x. 

England. — Pilmoor, N. Yorks ! Near Ely and 
Wicken Fen, Cambridgeshire ! New Forest, Hants ! 

Wales. — Llyn-y-cwm-ffynon, Carnarvonshire ! 

Scotland. — Not uncommon in the plankton of 
Inverness, and of Lewis and Harris, Outer Hebrides ! 

Ireland. — Near Glenties, and Loughs Akibbon, 
Grartan, Magrath, and Nacurg, Donegal ! Lough Fea 
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and plankton of Lough Beg, Londonderry ! Plankton 
of Lough Neagh and of Upper River Bann ! Lough 
Derryadd, Armagh ! 

Geogr. Distnbtition. — Germany. Galicia in Austria. 

This variety differs so little from the typo that it is scarcely 
possible to distinguish between them. It also closely resembles 
in outline C Phaseoliis Breb. var. elevattcvi Nordst., but the 
vertical view does not possess the median protuberances. 

44. Cosmarium galeritum Nordst. 
(PL LXIII, figs. 24, 25.) 

Cosmarium galeHtum Nordst. Desiu. Brasil. 1870, p. 209, t. 3, f. 26 ; 

WoUe, Desm. U. S. 1884, p. 70, t. 16, f. 46, 48 ; Cooke, Brit. Dcsm. 

1886, p. 87, t. 42, f. 14 [figures bad] ; De Toni, Syll. Alg. 1889, p. 976 ; 

West, Alg. N. Yorks. 1889, p. 292 ; Alg. N. Wales, 1890, p. 288 ; Add. 

Alg. W. Yorks. II, 1891, p. 245 ; Alg. W. Ireland, 1892, p. 145 ; Roy 

& Biss. Scott. Desm. 1894, p. 101 ; Nordst. Index Desm. 1896, p. 128 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 74 ; Alg. N. Ireland, 1902, 

p. 32. 
Ursinella galeHta Euntze, Bevis. gen. plant. 1891, p. 924. 

Cells of moderate size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with a 
dilated extremity, slightly widening outwards ; semi- 
cells pyramidate-trapeziform or truncate-pyramidate, 
l)asal angles well rounded, sides almost straight or 
slightly convex, upper angles rounded, apex narrowly 
truncate and generally slightly convex. Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1*9. Cell-wall punctate. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore unknown. 

Length 51-56*5 /ll ; breadth 42-4()/x; breadth of 
isthmus 1 5*5-17 /ll; thickness 23-2 t/x. 

Exor.ANi). — Ilelvellvn, Westmoreland ! ]\Ialhain 
Tarn, Peiiyghent, (>ocket Moss near Giggleswick, and 
Roundhay Park near TiOeds, AV. Yorks ! Pilmoor near 
Thirsk, Mickle Fell, and Great Shunnor Fell, N. 
Yorks! Riccall Common, E. Yorks! Enbridge Lake, 
Hants (/j^>//). Cornwall {MnrqfifnhJ). 

AValks. — Llyn Coron, Anglesey ! 
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Scotland. — Near Loch Inver, Sutherland; near 
Loch Coriiisk in Skye, Inverness ; Ben-na-chie, 
Morven, Birse, and Aboyne, Aberdeen ; Perth ! ; near 
Corrie, Arran {Boy Sf BisHett). Near Lerwick, Shet- 
lands ! 

Ireland. — Lough Anna and Sproule's Lough, Done- 
gal ! Ballynahinch, and Loughs Creggan, Derryclare, 
Letereen, and Shannacloontippen, Gal way ! Adrigole, 
Kerry ! Lough Derryadd, Armagh ! 

Geogr. Dist/nhntion. — Germany. Galicia in Austria. 
Norway. Japan (var.). W. Africa. United States. 
Brazil. Argentina. 

C. gnleritum somewliat reseinbles C.I/iindelliiynv, elltpticum, 
but the semicolls arc more pyramidate, tlie poles of the 
vertical view ai^e not so pointed, and in size it is a Httle 
smaller. It is a Cosmariiim which in the British Islands is 
constantly associated with C tetragonumy C. ffpeciosum, C. 
notabilpy C. ochthodes, and other upland species. 



45. Cosmarium pseudonitidultun Nordst. 

(PI. LXIII, fig. 26.) 

Cosmarium pseudonitidulum Nordst. Norges Dcsm. 1873, p. 16, t. 1, f . 4 ; 
Wolle, Dosm. U.S. 1884, p. 62, t. 18, f. 19; Cooke, Brit. Desm. 1886, 
p. 87, t. 42, f. 15 [figures bad] ; Do Toni, Syll. Alg. 1889, p. 973 ; West, 
Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, p. 145 ; Boy & Biss. 
Scott. Desm. 1894, p 172 ; Nordst. Index Deam. 1896, p. 209; West & 
G. S. West, Alga-fl. Yorks. 1900, p. 78. 

Ursinella pseudonitidula Kuntze, Kevis. gen. plant. 1891, p. 925. 

Cells of moderate size, truncate-elliptic, about 1^ 
times longer than broad, deeply constricted, sinus 
narrowly linear with a dilated extremity ; semicells 
subtrapezoid or truncate-pyramidate, basal angles 
rounded, sides convex, at first suberect and then 
gradually converging, upper angles rounded, apex 
broadly truncate and very slightly convex. Side view 
of semicell ovate-circular. Vertical view elliptic, ratio 
of axes about 1 : 1*6. Cell- wall punctate. Chloro- 
plasts axile, each with two pyrenoids. 

Zygospore unknown. 



196 BRITISH DESMIDIA(^EiK. 

Length 42 fi ; breadth 33 ft ; breadth of isthmus 
10 ft ; thickness 17-18 ft. 

England. — Bowness, Westmoreland ! Cullingworth, 
W. Yorks ! Mickle Fell, N. Yorks ! 

Wales. — Bettws-y-coed !, Capel Curig ! {Cooke Sf 
W\ll8)^ Snowdon (Boy), and Yr Orsedd!, Carnarvon- 
shire. 

Scotland. — Orkneys!, Sutherland, Ross, Inverness, 
Aberdeen, Kincardine, Forfar, Perth, Argyll, Arran 
{Boy ^ Bissett). 

Ireland. — ^Adrigole, Kerry ! 

Geogr, Distribtdioii. — Norway. Poland. Siam. Cen- 
tral China. United States. 

This species stands very near to C. nitidulum De Not., but 
differs in the form of the semicells, which are wider at the 
apex, and in the presence of two pyrenoids in each chloro- 
plast. From C. galeritum Nordst. it is distinguished by its 
smaller size and by its less pyramidate semicells with broader 
apices. 

Var. vaUdum nob. (PI. LXIII, figs. 27-30.) 

C. pachydermum Lund. var. minus Nordst. Norges. Desm. 1873, p. 18, t. 1, 
f . 7 ; De Toni, Syll. Alg. 1889, p. 970 ; Roy & Biss. Scott. Dusm. 181)^^, 
p. 170; West & G. S. West, Desm. Singapore, 1897, p. 164; Freshw. 
Alg. Ceylon, 1902, p. 162. 

Cells larger than in the type, with the basal angles 
sometimes more rectangular (not so rounded) ; cell- 
wall very firm and punctate. 

Length 50-78 /x; breadth 40-50/1; bivadth of isth- 
mus 17-25/x; thickness 28-33 /x. 

KNiJiiAND. — Near Bowness, Westmoreland {Bisfipft). 
Oautley Spout, W. Yorks! 

Walks. — Capel Curig, Carnarvonshire ! 

SroTLANO. — Poolewe, Ross ; near Brin, Inverness ; 
Glen Callater, Al)erdeen ; Canlochan, Forfar; Rannock, 
IVrtli ; Alva Glen, Stirling {Boy c^' Jliss('ff), 

(}r<uji\ PisfrihufioiL — Norway. India. Ceylon. 
Singapore. Azores. W. Africa. 

This variety only differs from typical C. pscudonifidnluvi in 
its larger size and sometimes in its more rectaiignlar basal 
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angles. The latter may even be slightly produced as in 
fig. 28, PI. LXIII. Although originally described as a 
variety of C, pachydermum, we do not think it has any close 
affinity with that species, the outward form of the semicells 
being so very different. 



46. Cosmarium nitidulum De Not. 
(PI. LXIV, figs. 1-3.) 

Coamarium nitidulum De Not. Desm. Ital. 1867, p. 42, t. 3, f. 26 ; Sahenh. 

Flor. Europ. Algar. Ill, 1868, p. 169 ; Lund. Desm. Suec. 1871, p. 35 ; 

Wolle, Desm. U.S. 1884, p. 62, t. 18, f. 18, t. 52, f. 9-10; Hansg. Prodr. 

Algenfl. B6hm. 1888, p. 194 ; Nordst. Freshw. Alg. N. Zeal. 1888, p. 59, 

t. 6, f . 17 ; De Toni, Syll. Alg. 1889, p. 935 ; West, Alg. N. Wales, 1890, 

p. 288; Alg. W. Ireland, 1892, p. 145; Alg. Eng. Lake Distr. 1892, 

p. 725 ; Boy & Biss. Scott. Desm. 1894, p. 169 ; Nordst. Index Desm. 

1896, p. 181 ; West & G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. 

Yorks. 1900, p. 78. 
Euastrum (Cosmarium) nitidulum Gay forma genuina Gay, Monogr. loc. 

Conj. 1884, p. 59. 
Cosmarium nitidulum De Not. f. punctvlata Gutw. Flor. glon. Galic. 2, 

1890, p. 14, t. 1, f. 11. 
Ursinella nitidula Kuntze, Bevis. gen. plant. 1891, p. 925. 
? Cosmarium rectosporum Turn. IVeshw. Alg. E. India, 1893, p. 69, t. 10, 

f. 16. 

Cells of moderate size, a little longer than broad, 
deeply constricted, sinus very narrowly linear with a 
slightly-dilated extremity ; semicells truncate-subsemi- 
circular, basal angles broadly rounded, sides convex 
and converging upwards, upper angles slightly rounded, 
apex small, truncate-convex, straight, or slightly retuse. 
Side view of semicell subcircular. Vertical view 
elliptic. Cell- wall very minutely punctate (punctula- 
tions often scarcely visible). Chloroplasts axile, each 
with one pyrenoid. 

Zygospore unknown. 

Length 30-41 /x ; breadth 23-33 /x ; breadth of 
isthmus 8-10 ft; thickness 16-22*5 ft. 

England. — CuUingworth, W. Yorks! Mickle Fell, 
Pilmoor, and near Bees Cliff, N. Yorks ! Leicester- 
shire (Boy). Thursley Common, Surrey! 

Wales. — Capel Curig {GooJie ^ Wills) SLud Bethesda!, 
Carnarvonshire. 

Scotland. — Heughhead near Aboyne, and foot of 
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Cnlblean, Aberdeen ; N.W. side of Kerloch, Kincardine 
{Roy ^ Dissett). Meal Odhar, Perth ! 

Ireland. — Lough Derryclare, Kylemore, and lakes 
between Clifden and Rounds tone, Gal way ! Lough 
Guitane and Sugar Loaf Mt., Kerry ! 

Geogr. Distnhution. — France. Germany. Austria 
and Galicia. Italy. Sweden. Finland. N. Russia. 
Central China. Japan. New Zealand. Australia. 
United States. W. Indies. Brazil. 

There is very little distinction between C. nitiduhim and 
C. psetcdonitidulum except for the difFerence in the ])yrenoids. 
The semicells of C, nitiduhcm are generally more angular with 
a narrower apex and straighter sides. 

C, nitidulum and C, subtumidum are also very closely 
related, but the semicells of the latter are much more rounded, 
with broader basal angles, more convex sides, and a less 
angular apex. 

47. Cosmaritun canaliculatum West & G. S. West. 

(PI. LXIV, fig. 4.) 

Cosmarium canaliculatum West & G. S. West, New and Int. Freshw. 
Alg. 1896, p. 154, t. 4, f. 57 ; Alg. S. England, 1897, p. 485. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with a 
slightly-dilated extremity ; semicells truncate-pyrami- 
date, basal angles well rounded, sides almost straight 
or slightly convex, upper angles rounded, apex truncate 
and slightly convex. Side view of semicell shortly 
ovate towards the base with a slight swelling on each 
side. Vertical view elliptic, with a wide protuberance 
at the middle on each side. Cell-wall very thick, 
densely and irregularly scrobiciilate, causing the 
exterior to appear slightly rough. 

Zygospore unknown. 

Length 72 /x ; breadth 51 /x ; breadth of isthmus 
17*5 fi ; thickness 35 /i. 

England. — Near Goring, S.E. Oxfordshire ! 

This species is rather smaller than the average examples of 
Cosmariuvi pyraviidatum Breb., from which it is distinguished 
by the form of the front view, by its central protuberance, its 
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thicker cell-wall, and its more pronounced scrobiculations. 
Owing to the thickness of the cell-wall the latter have the 
appearance of short canals, and their largo size and the 
comparative closeness of their disposition give the exterior of 
the cell-wall a sh'ghtly rough appearance. 

48. Cosmarium pyramidatum Breb. 
(PI. LXIV, figs. 5-7.) 

Cosniarium pyramidatum Breb. in Balfs' Brit. Desm. 1848, p. 94, t. 15, 
f. 4a-c ; Arch, in Pritch. Infus. 1861, p. 731, t. 3, f. 14, 15 (in part) ; 
Rabenh. Flor. Europ. Alg. Ill, 1868, p. 162; Lund. Desm. Suec. 1871, 
p. 41 ; Delp. Desm. Subalp. 1877, p. 33, t. 9, f . 30-33 ; Kirchn. Alg. 
Schles. 1878, p. 149 ; Wolle, Desm. U. S. 1884, p. 69, t. 14, f . 16 ; Cooke, 
Brit. Desm. 1886, p. 86, t. 36, f. 13; Hansg. Prodr. Algenfl. B6hm. 

1888, p. 197 ; De Toni, Syll. Alg. 1889, p. 969 ; West, Alg. N. Yorks, 

1889, p. 292 ; Alg. N. Wales, 1890, p. 288 ; Heimerl, Desm. alp. 1891, 
p. 596 ; West, Alg. W. Ireland, 1892, p. 144 ; Alg. Eng. Lake District, 
1892, p. 724 ; Roy & Biss. Scott. Desm. 1894, p. 173 ; Nordst. Index 
Desm. 1896, p. 215 ; West & G. S. West, Welw. Afric. Freshw. Alg. 
1897, p. 115 ; Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 78 ; 
Alg. N. Ireland, 1902, p. 33. 

Didymidium (Cosmanum) pyramidatum Beinsch, Algenfl. Frank, 1867, 

p. 107. 
Cosmarium pyramidatum b. typicuni Klebs, Desm. Ostpreuss. 1879, p. 31, 

t. 3, f. 18, 19, 31. 
Ursi7iella pyramidata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells large, about 1^ times as long as broad, truncate- 
elliptic in outline, deeply constricted, sinus very narrow 
and dilated towards the apex ; semicells truncate- 
pyramidate, basal angles well rounded, sides convex 
and in the upper part converging, upper angles obtuse, 
apex narrowly truncate. Side view of semicell elliptic 
oblong. Vertical view elliptic, ratio of axes about 
1 : 1*7. Cell- wall minutely scrobiculate. Cliloroplasts 
axile, each with two pyrenoids. 

(Zygospore globose and tuberculated.) 

Length 58-100 /x ; breadth 45-62//,; breadth of 
isthmus 17'5-20/x; thickness 26*5-36 /x. 

England. — Cumberland ! Westmoreland ! (Italfs). 
AV., N., and E. Yorks ! Lancashire ! (Balfs). Cheshire 
{R(ilf\s). Warwick {Wills). Surrev ! (Ralfs). Sussex 
{Balfs). Kent {llalfs). Hants! {Bennett). Devon! 
{Bennett). Cornwall! {Btdfs). 
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Wales. — General in Carnarvonshire ! Dolgelly, 
Merioneth {Balfs). 

Scotland. — General! {Boy ^ Bissett). Common in 
the Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Down ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. S. Russia. India. 
Ceylon. Burmah (form). W. Africa. Azores. 
United States. Brazil. Paraguay. Uruguay (form). 
Argentina. Patagonia (form). 

G. jiyramidatum is generally distributed in the peat-bogs 
and peaty pools of the British Islands. It is also abundant 
in the rocky pools and lakes of the western areas of Scotland 
and Ireland. 

Ralfs states that he obtained the zygospores at Doljjfelly in 
Wales, but they do not appear to have been observed since. 
It is quite possible that the zygospores Ralfs examined were 
those of C. pseudopyramidatum, as that species was included 
in his C. pyramidatum. Moreover, he describes them as 
" tuberculated," which is a conspicuous feature of the zygo- 
spores of C. pseudoj)yra7nidatum. 

The largest form of the species (forma tropica West & G. 
S. West) is known from Angola, W. Africa. It reaches a 
length of 170 /i and a breadth of 90 ju, and the semicells are 
slightly inflated with less truncate apices. 

Var, angustatum West & G. S. West. (PI. LXIV, 

fig. 8.) 

C pyramidatum Breb. var. angustatum West & G. S. West, New Brit. 
Freshw. Alg. 1894, p. 5, t. 1, f. 18. 

Cells narrower than in the type, almost twice as 
long as broad ; semicells more evidently pyramidate, 
with straighter sides, basal angles very little rounded 
and almost submamillate. 

Length 90-92 /x ; breadth 48-50 /x ; breadth of isth- 
mus 13*5-15 /x. 

England. — Near Bowness, Westmoreland ! 

Ireland. — Castletown, Kerry ! 
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49. Cosmaxium pBeudopyiamidatum Luud. 
(PL LXIV, figs. 9-12.) 

' Brit. Desm. 1848, p. 94, t. 16. 
L m Babentu Alg. 180S, no. 1902, 



Ciismariiini pyramidalum Brfib. 

t. 4d.e,/. 
C. fyramidatuni Br£b. var. niim 



(.6. 

C. putidopyramidatum Lund. Desm. Sum. 1871, p. 41, t. 2, f. 18 1 Nordjrt. 

DeBm. Spetsb. 1872. p. 29 1 WoUe, Desm. U.S. 1884, p. 69, t. 16. f. ll-l;<, 

t. 16, r. 5, 6 ! Cooke, Brit. DeBm. 188«, p. 86, t. 87, f. 2 ; HouBg. Prodr. 

Algenfl. Bohni. 18H8, p. 198 ; De Tom, Byll. Alg. 1889, p. 946 j Wert, 

Alg. N. WftlsB, 1889, p. 288 ; Heimerl, Doam. alp. 1891, p. 597 ; Weat. 

Alg. W. Irelfljid, 1892, p. 144; Alp. Eng. Laie Distr. 1802, p. 724-, 

Boy & Bias. Scott. Desm. 1894, p. 172 ; Weat &, Q. S. West, Alg. Moda^. 

1895, p. 66 ; Some N. Anier. Desm. 1696, p. 246, t. 16, f . 2 ; Nordat. 

Indei Desm. 1896, p. 210; West *. G. 8. West, Welw. Afrie. Preshw. 

Alg. 1697, p. 116 ; AIk- S. England, 1897, p. 481) ; Alga^fl. Yorka. 190U, 

p. 78 1 Alg. H. Ireland, 190^, p. 33. 
JSuattmm (Cosniari-ura) pteudopyramidalMm Gay, Monogr. lou. Conj. 1884, 

p. 00. 
VriintUa puadopyTamidata KuntKe, Bevis. gen. plant. 1891, p. 025. 

Cells of moderate size, about 1^ times as long as 
broad, deeply constricted, sinus narrowly linear ; semi- 
cells truncate-pyramidate or truneate-semi-elliptical, 
basal angles rounded, sides convex and converging to 
apex which is narrowly truncate, upper angles obtuse. 
Side view of semicell broadly elliptic. Vertical view 
elliptic, ratio of axes about 1 ; 1*8. Cell-wall distinctly 
punctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore globose or ellipsoid, furnished with 
scattered submamillate warts. 

Length 43-50 fi; breadth 25-33 fi; breadth of 
isthmus 7-10'5/i,; thickness 17-19"5/x; diam. zygosp. 
with warts 32— i4/ji. 

England. — Cumberland ! Westmoreland ! (Bisseft). 
W., N., and E. Yorks! Warwick (Wilh). Surrey! 
Hants! (lienuftf). Devon! Cornwall! (Marguand). 

Wales. — Near Betbesda ! , Capel Curig ! {Cooke Sf 
Wilh), Glydei- Fawr ! , and Pen-y-gwTyd (Roij), 
Carnarvonshire. Llyn Coron, Anglesey ! 

Scotland. — Sutherland ! , Ross, Inverness ! , Aber- 
deen, Kincardine, Forfar ! , Perth ! , Dumbarton, Argyll, 
Arran (Roy ^ Bisseft). Stirling ! Common in the 
Outer Hebrides 1 
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Ireland. — Donegal ! jMayo ! Galway ! Keiry ! 
Dublin and Wicklow (Air-hcr). Down ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Poland. Hungary. Italy. Norway. 
Sweden. Finland. N. and S. Russia. Siberia. Spitz- 
bergen. Nova Zembla. Faeroes. Ceylon. Siam. 
New Zealand (var.). Australia. W., Central, and E. 
Africa. Madagascar. United States. W. Indies. 
Brazil. Paraguay. Uruguay. 

C. pseudopyraTnidatum is not so abundant as C. pyramidatum, 
from which it is distinguished by its much smaller size and 
by the presence of only one pyrenoid in the chloroplast of 
each semiciell. 

Nordstedt's " forma minor " and " forma major, ^' which he 
describes from Spitzbergen, we include within the general 
range of size for this species. Lundell also mentions a 
" forma mn;or " J length 52-64^; breadth 32-40^; breadth 
of isthmus 11-15^. This he states to be identical with Ralfs' 
figs. Ad, e, and/of C. pyramidatuvi. It is, however, difficult 
to fix an arbitrary range of size for a "forma major," and 
these dimensions should really be included with those given 
under the description of .the species. 



Var. stenonotnm Nordat. (PI. LXIV, fig. 13.) 

C. pietidopT/ramidaium Lund, suhap. sienoHotain Nordst. Deam. Ital. 1876, 
p. 82, t. 12, r. Sj De Toni, Syll. Aljj. 18S9, p. 94(1 ; Eoy k Biss. Scott. 
Desm, 1S94, p. 172. 

C. pyramidatum Btih. c. lEcitonofiim Kleba, Deem. OatpreUBH. Ift79, p. 31, 
t. a, [. 28-30. 

Cells much larger, upper part of semicells suddenly 
narrowed, lateral margins below the apex slightly 
retuse. With one pyrenoid in each chloroplast. 

Length 78-80 fi ; breadth 4G-48 {i ; breadth of isth- 
mus 10-17/1.; thickness 28-30 /i. 

Wales. — Capel Curig and Glyder Fa^vr, Carnarvon- 
ahire (Rot/). 

Scotland. — Poolewe, Ross ; Aberdeen ; Kincardine ; 
Ben Laoigh, Argyll (Uo>/ ^- Bissett). 

Oeogr. Distribution. — Norway. Sweden. Italy. 
Poland. N. Russia. Bomholm. Japan. Australia. 
W. Indies. Paraguay. 
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This variety differs from C. pyramidatum var. angustatxim 
in the more rectangular basal angles of the semicells and the 
more protracted apices^ as well as in the single pyrenoids. 

A small form of it is known from Australia and the West 
Indies : — length 35-36'5 /u ; breadth 22-24 fi ; breadth of 
isthmus 6*5-12 fj, ; thickness 13*5-16 /i. 



50. Cosmarium variolatum Lund. 
(PI. LXIV, figs. 14-16.) 

Cosmarium variolatum Ltmd. Desm. Suec. 1871, p. 41, t. 2, f . 19 ; Wolle, 
Desm. U. S. 1884, p. 63, 1. 16, f. 3, 4; Cooke, Brit. Desm. 1886, p. 84, 
t. 36, f. 10 [figure bad] ; De Toni, SyU. Alg, 1889, p. 954 ; West, Alg^ W. 
Ireland, 1892, p. 144; Alg. Eng. Lake Distr. 1892, p. 724; Boy & Bias. 
Scott. Desm. 1894, p. 177 ; Nordst. Index Desm. 1896, p. 267 ; West & 
G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 115; Mg. S. England, 
1897, p. 485 ; Alga-fl. Yorks. 1900, p. 78 ; Alg. N. Ireland, 1902, p. 33. 

C. pseudopyramidatum Lund. var. variolatum Hansg. Prodr. Algenfl. 
Bdhm. 1888, p. 198. 

Ursinella variolata Kuntze, Bevis. gen. plant. 1891, p. 926. 

Cells small, about If times longer than broad, deeply 
constricted, sinus narrowly linear with a slightly-dilated 
apex ; semicells semi-elliptic, basal angles very slightly 
rounded, sides convex and upwardly converging, apex 
very narrow, truncate, and often subretuse. Side view 
of semicell obovate-elliptic. Vertical view broadly 
elliptic, ratio of axes about 1 : 1*8. Cell- wall firm, 
densely scrobiculate, the scrobiculations being rela- 
tively large and very conspicuous. Chloroplasts axile, 
each with one pyrenoid. 

Zygospore unknown. 

Length 32-35 ft; breadth 18-21 ft; breadth of isth- 
mus 5-6'5/i; thickness 15-16*5 ft. 

England. — Near Bowness, Westmoreland (Bissett). 
Baildon, W. Yorks ! Thursley Common, Surrey ! New 
Forest, Hants ! 

Wales. — Capel Curig, Carnarvonshire ! {Cooke ^ 
Wills). 

Scotland. — Ross, Aberdeen, Kincardine, Perth, 
Argyll, Arran (Boy ^ Bissett). Sutherland ! Out€r 
Hebrides ! Orkneys ! 

Ireland. — E. of Glenties, Donegal ! Ballynahinch, 
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Lough Athry, and lakes between Clifden and Round- 
stone, Gulway ! Adrigole, Kerry ! Dublin and Wicklow 
(Archer). 

Oeogr. IXstrtbuHon. — Germany. Gralicia in Austria. 
Poland fvar.). Norway. Sweden. Ceylon. New 
Zealand (var.). AustraUa (var.). W. Africa. United 
States. Brazil. 

This characteristic little species is easily distinguished from 
C. paeudopytfimicUUum by its smaller size and its densely- 
scrobicalate cell-wall. It is a mach rarer Desmid than either 
of the two preceding species. 



EXPLANATIONS OF THE PLATES. 
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EXPLANATION OF THE LETTERING. 



a, a'. Front view of cell or semicell. 
h, ?/. Vertical view. 

c. Side view. 

d. Basal view of semicell. 
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PLATE XXXni. 

WIQB. PAOS 

1^. — Etuutrum ventneo9wm Lund. All x 480 4 

4-6.— J?, craswmi (Br6b.) Kutz. 4 and 6, x 430; 5, 
X 400. The upper semicell of fig. 6 shows a 
common variation in which there is a median 
rounded protuberance on the sides of the semi- 
cell . . . . .5 
7-8. — E, crassum var. scrobiculatum Lund. All x 430 . 7 
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PLATE XXXIV. 

new. PAOB 

1-2.— Euastnm humeroaum Balf s. 1, x 520 ; 2, x 400 

(after Balfs) . .8 

8-6.— jr. j>Minatom Balf 8. 8-5, x 480; 6, x 400 10 

7-9.— jr. obUmgum (Ghrey.) Balfs. All x 480. Fig. 8 
is the side view and fig. 9 the vertical view 
taken from a smaller specimen than fig. 7 12 

10. — E. cbUmgvm var. depauperattumWest & G. S. West. 

x 520 .15 
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PLATE XXXV. 

riOS. PAGK 

1. — Euastrv/m ohhngv/m (Grev.) Ralfs var. cephalo- 

phorum West, x 400 . .14 

2. — E. oblongum. Zygospore, x 220 14 

3-7.— JS. Didelta (Turp.) Balfs. 3, 5, and 6, x 430; 

4, X 220; 7, zygospore, x 220 . .15 

8-10. — E. ampuUaceum Ralfs. 8 and 9, x 520 ; 10, 

zygospore, x 390 .19 

11-12.— £. affine Ralfs. 11, x 400 (after Ralfs); 12, 

X 430 . 17 
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PLATE XXXVIII. 

FIO. PAOB 

1. — Euastrumpictum'BdTg. x 555 (after Borgesen) 41 
2. — E, pictum forma, x 430 . . .42 

3-4. — E. dlvaricatum Lund. 3, x 400 (after Lundell); 

4, X 520 . . . .42 

5-8.— E. duUum Nag. 5 and 6, x 520; 7 and 8, x 430 43 
9. — E. dnhium var. anglicanum (Turn.) West & G. S. 

West. X 500 (after Turner) . . 44 

10. — E, dubium var. cambrense (Turn. )West & G. S. 

West. X 500 (after Turner) . . 45 

11. — E. dubium var. Snowdoniense (Turn.) West & 

G. S. West. X 500 (after Turner) . 45 

12-13.—^. eroaum Lund. 12, x 400 (after Lundell) ; 

13, X 400 . . . .45 

14^15.— E. putchellum BrSh. 14, x 520; 15, x 430 . 46 
16-21.—^. elegans (Breb.) Kiitz. 16 and 18, x 430 ; 
17, 19, and 20, x 520; 21, x 625; 18 and 19, 
zygospores. Fig. 20 is an abnormal, much 
rounded form . . . .48 

22-23. — E. elegans var. pseudelegans (Turn.) West & 
G. S. West. 22, x 500 (after Turner) ; 23, 
x 520 . . . .49 

24-25. — E, elegans var. Novae Semlise Wille. x 520 . 49 
26. — E. elegans var. omatum West, x 520 . 50 

27. — E, elegans var. omithocephalum (Benn.) West 

& G. S. West. X 400 (after Bennett) . 50 
28-29.— jB. binale (Turp.) Ehrenb. x 520 . . 51 

30. — E. binale forma secta Turn, x 400 . . 53 

31-32. — E, binale forma Gutvnnskii Schmidle. x 520; 

32, zygospore . . . .53 

^ 33. — E, binale forma Mans West, x 400 . 53 

34. — E, binale var. retusum West, x 520 . 54 

35. — E, binale var. elobatum Lund, x 400 (after 

Lundell) . . . .54 

36. — E» binale var. subelobatum West, x 400 . 55 

37. — E, minutissimum West & G. S. West, x 500 

(after Turner) . . . .57 
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PLATE XXXIX. 

FI08. PAGE 

1-4. — Eua^trum denticulatum (Kirchn.) Gay. 1-3, 

X 520 ; 4, X 430 . . .56 

5. — E, (hnticulatum var. granulatum West, x 400 57 
6-7. — E, incavatum Josh. & Nordst. 6, x 400 ; 7, 

X 570 (after Nordstedt) . . 58 

8-9.—^. moiitanum West & G. S. West, x 520 . 58 
10-12.— jB. pectmahim Breb. 10, x 430; 11 and 12, 

zygospores; 11, x 400; 12, x 520 . 60 

13-15. — E, ppctinatum var. inevolutum West & G. S. 

West. 13 and 14, x 430; 15, x 520 . 61 

16. — E. iwctinahim var. hrnchylohum Wittr. x 400 

(after Wittrock) . . .62 

17. — E.rrdssanyuJatnmBorg, x 555 (after Borgesen) 70 
18. — E. crassaiiijjtlnfuin var. ornntinn West, x 400 70 
19. — E. ijtnnmatnm Breb. a and r, x 480 : h, vertical 

view of another specimen, x 520 . . 63 

2.0.—E. orn'dnifa/e West it G. S. AVest. x 430 . 67 
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PLATE XL. 

FIGS. FAGS 

1. — EtMstrum verrucosum Bhrenb. x 430 64 

2-3. — E, verrucosum var. redu^tum Nordst. 2, x 520 ; 
3, X 400 (after Nordstedt). In fig. 2 there 
is a great reduction of the polar lobe . 65 

4. — E. verrucosum var. coarctatum Delp. x 400 . 66 
5. — E, verrv/coswm var. coarctatum Delp. forma. 

X 400 . . . .66 

6. — E. verrucosum var. alatum Wolle. x 430 . 67 
7. — E. verrucosum var. planctonicum West & G. S. 

West. X 430 . . . .67 

8.—E. Comubiense West & G. S. West, x 520 . 70 
9-10. — E. crassicolle Lund. 9, x 400 (after Lundell) ; 

10, x 520 . . . . 71 

11-13._^. irmdare (Wittr.) Roy. 11, x 400 (after 

Wittrock) ; 12 and 13, x 520 . . 68 

14. — E, insulare (Wittr.) Roy forma . . 69 

15-18.—^. crispulum (Nordst.) West & G. S. West. 

All X 520 . . . .72 

19.— E, snblobatum Breb. x 520 . 73 

20. — E, sublobatum var. subdissimile West & G. S. 

West . . . .74 

21-22.—^. validum West & G. S. West, x 520 75 
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PLATE XLI. 

nom. FAea 
I'A.—Mioragteriaa oseitans Balfs. 1-8, x 200 (after 

Balfs) ; 4, X 520 . .78 

5-6. — M. ascitana var. nmcronata (Dixon) Wille. 5, 

X 220; 6, X 430 . 79 
7-11.— M. pinnatifida (Kutz.) Ralfs. 7 and 8, x 430; 

9 and 10, x 400; 11, vertical view, x 520 . 80 

12. — Jf. pinnatifida forma, x 400 82 

13. — M. pinnatifida. Zygospore, x 520 81 
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PLATE XTiTT. 

new. PAOB 

1-8. — Mtcrasteriaa truneaJta (Corda) Br^. 1^ 8-6, and 

8, X 220; 2 and?, X 400 .81 

9. — M. truneata var. Bahusiensia Wittr. x 200 

(after Wittrock) .85 

10-18.— ir. crenata BrSb. 10 and 11, x 200 (after 

Balfs) ; 12 and 13, x 520 .85 

14.— ir. Jetmeri Ralfs. x 520 . .86 
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PLATE XLin. 

nan. FAOB 

1-2. — MieraatefiaB Jenneri Bal£s. 1^ x 400 ; 2, ver^ 

tical yiew^ x 800 .86 

8. — Jf. Jenneri var. eimpleo^ West, x 400 88 

4-8.— if. conferta Lund. 4-6, x 200 (after Lundell) ; 
7 and 8, x 520. Fi^. 4 has not been well 
exeontedj the lobulation being somewhat in- 
exact .88 
9. — M, conferta forma, x 520. This specimen is 
intermediate between the typical form and 
var. hamata . . . .90 
10-11. — M. conferta var. hamaia WoUe. 10, x 520; 

11, larger specimen, x 430 90 
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PLATE XLIV. 

FIGS. PAOB 

1-2. — Mici-asterias papillifera Breb. x 400 . 91 

3. — if. papillifera rorma major, x 220 92 

4-5. — Jf. papillifera var. glabra Nordst. 4, x 520; 

5, X 400 . .93 

6. — M. papillifera yB,T. varvicensis Turn, x 250 (after 

Turner) . . .93 

7. — Jf. papillifera. Zygospore, x 200 (after Ealfs) 91 
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Plate 46 






PLATE XLVI. 

FIGS. PAOa 

U2.—Mierasiena8 Sol (Ehrenb.) Eatz. x 850 .95 

3-4. — M. Sol var. omata Nordst. 8^ x 275 (after 

Nordstedt) ; 4, small f orm^ x 520 . . 97 

5. — M. amculata (Ehrenb.) Menegh. var. brachyptera 

(Lund.) West & G. S. West, x 200 .97 

6. — ^Polar lobe of a form of M. apiculataYKT.Jimbriata 

(Ralfs) Nordst. x 400 . .99 
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PLATE XLVn. 



TAiam 



l-2.^Jftera«<6ru» apieuiata (Ehrenb.) Menegh. l^ x 

250 (after a drawing by Turner) ; 2, x 170 . 07 

(In fig. 1 we ihiiu: we sise of the teeth on 
the polar lobe has been somewhat exaggerated 
by Turner.) 
8-4. — ^Jf. apiculaia rar. fimhriaia (Balfs) Nordst. 8^ x 

200 (after Ralfs) ; 4, x 200 (after Nordstedt) 99 
5. — Jf. a/piculata var. fimbriata forma apinoaa Bissett. 

X 200 (after Bissett) . . .100 

6. — M. apieuiata var. braehyptera (Lund.) West & 

G. S. West. X 200 (after Lundell) . 101 

7. — M. apieuiata var. braehyptera (Lund.) West & 
(t. S. West. A smooui form (forma (flabrius- 
cuZa Nordst.) x 200 (after Nordstedt) . 102 
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PLATA XLVm. 



l-&.—Micnutena» rotata (Grer.) Bal&. 1, x 500; 2 
and 8, polu lobea of two indrndnaU, x 220; 
4, vertaoal yiew, >$ 200 (after Arolier) ; S, ' 
iride Tiew, x 200 (after Arelier) ; 6, zygo- 
spore, X 400 (after Lnndell) 
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PLATE XLIX. 

l--?.— Jftcra«<eru» <2en<{ott2a^a Br4b. 1^ x 400 ; 2 and 
8^ polar lobes of two vidiyidaalB^ x 220^ 
4^ vertical yiew ; 5^ side view ; 6^ basal view 
of semicell; 4-6, x 200 (after Archer). 7, 
zygospore, x 400 (after Ralfs) . 105 



Plate 60 



1-2. — Mianuteriaa denticulata Br^b. 

zygospore, x 120 
3-4,— if. denticulata var. anguloaa (Hantzsch) West & 
Q. S. West. 3, X 200 ; 4, zygospore, x 200 
(after Boy & Bissett) 
6. — M. denticulata var. anffustosinuata Qay. Portion 

of semicell, x 400 
6. — M. denticulata var. notata Nordst. 6a, x 300 j 

6h, x 180 . 

7. — M. denticulata var. subnotafa West. Vertical 
view, x 220 . 
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PLATE LI. 

no*. FAOB 

1. — Micrasteriaa comuta Benn. x 200 (after Bennett) 124 
2. — M. verrucosa BiBoett. x 200 (after Bissett) . 109 
3-6.— If. Thomada/na Archer. 8 and 4^ x 200 (after 
Archer) ; 5^ x 400 ; 6^ basal view of semi- 
cell with reduced processes^ X 170 . 110 
7. — ^An intermediate form between M. Thomaaiana 

and M. denticulata. x 170 .112 
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PLATE MI. 

VIM. FAOX 

U9.''MieraBterut8 radiata Hass. 1, x 400 ; 2^ x 520 ; 
8^ basal view of BemioeUj, x 520 ; 4, x 200 ; 
5^ specimen showing reduction of divisions of | 

lateral lobes, x 300; 6, x 200; 7, drawing 
of an American specimen which approaches 
M. dichotoma Wolle ; 8 and 9, abnormal con- 
ditions of lateral lobules, x 400 . .113 



Plate 53 



■^ 



PLATE Lin. 

FI08. FAOB 

1-2.— JUicftM^ericM Crux^MelUensis (Elirenb.) Hass. 1^ 

X 520; 2, X 400 .116 
3.— JV. Cruo^Melitensia. Form showing fnrtlier divi- 
sion of lateral lobules^ X 400 .116 
4-5. — M. Americana (Ehrenb.) Balfs. 4, x 520 ; 5, x 

400 . . . . 117 

6. — M. Americana var. Boldtii Gutw. x 400 . 120 
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PLATE LIV. 



1-3. — Mierastenas Americana (Ehrenb.) Balfs. x 520. 
2, vertical view ; S, side view of semicell 
4. — M. Americana var. recta "Wolle. x 400 
5-6. — 1£. Americana var. Lewiatana West. X 400 
7-S. — M. Mahabuleshicaremne Hobson var. Wallickii 
{Gmn.) West & G. S. W^st. 7, x 200; 
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PLATE LV. 

7I0B. PAOB 

1-3. — MicTMteriaa MaJiahuleshwarensia Hobson var. 
WalUchii (Grun.) West & Or. S. West. 1, 
vertical view, x 520; 2 and 8, abnormal semi- 
cells from the plankton of Loch Bhaic^ Scot- 
land^ showing malformation of both lateral 
and polar lobes, x 520 . .122 

4. — EucLstrum crassum (Breb.) Kiitz. var. Taturnii 

West & G. S. West, x 520 .8 
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PLATE LVI. 

flM. 

1-3. — CoBmarium obaoletvm (HantzBch) Beinaofa. 
X 520 ■ . 
4. — C. obaoletum. x 520, A Ieu*^ tropical 
form from Ceylon showing tbe large pore 
in the thickening of the basal angles of 
the eemicells. This foi-m has been named 
" var, 8itvenae " by Gntwinski . 
5. — C. Smolatidieum Lnnd. x 400 (after 
Lnndell) .... 
6-7. — C. Smolandicum var, aTigtiatatum West & 
G. S. West. X 400 . 
8-10. — C. taxichondriforme Eichler & Gutw. 8, 
X 750 (after Eichler and G-ntwinski) ; 
9 and 10, x 400 . 
11, 13, 14.— C. cirrulare Reinsch. 11, x 960 (after 
Reinach) ; 13 and 14, x 400 . 
12. — C. circulare forma minor, x 1200 (after 
Eaciborski) .... 
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PLATE LVII. 

1-2. — Cotmurium LundellH Delp. X 412 (after Del- 

ponte) .... 

8-4.— f7. LandeOa Tar. eUipiiam West. 3, X 400; 

4, X 620 . 

5-8.— C. jMndeUii Tar. comptum (Turn.) West A Ot. S. 

Went. X 520. 
7. — 0. pacfcydermttTO Lund, x 400 (after Luadell) . 
8-9. — C. pachydermum Tar. wthiopicum West & G. S. 

Weat. X .520 . 
10.— C, Bel/Hi Breb. X 400 . 
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PLATE LVIII. 

FIGS. PAOB 

1-2. "-Cosmarium Ralfsii Breb. x 400 . 141 

3. — C. Ralfsii yar. montanum Racib. x 400 . 142 

4-5. — 0. perforatum Lund. 4, x 520 ; 5, x 400 (after 

Lundell) .... 148 

6. — C. ocellatvm Eichler & Gutw. 6flr, x 750; 6a' 

and 66, x 1000 (after Eichler and Gutwinski) 144 
7. — (7. ocellatum var. iruyrasaatum Westft G. S. West. 

X 520 .144 

8-9. — C. cyclicum Lund. 8, x 400 (after Lundell) ; 

9, X 400 . . .145 

10. — C, cyclicum var. arcticum Nordst. x 400 (after 

Nordstedt) . . . .146 

11. — C cyclicum var. arcticum Nordst. forma, x 400 

(after Roy and Bissett) . . . 146 

12. — C cyclicum var. Nordstedtianum (Reinsch) West 

& G. R. West. X 520 . . 146 
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PLATE LIX. 

FI08. PAOB 

1-5.— Co^maWtxm undulatum Corda. All x 400. 

1^ 4, and 5^ after Balfa . . . 148 

6-7. — C undulatum var. minutum Wittr. 6, x 400 

(after Wittrock) ; 7, x 1280 (after Raciborski) 140 
8-10.^ — (7. umdulatum var. Wollei West. 8 and 9, x 

500 (after Wolle); 10, zygospore, x 400 

(after Balfs) . . • . .150 

11-12. — C. undulatum var. crenulatum (N&g.) Wittr. 

11, x 500; 12, x 600 (after Nageli) . 150 

13-15. — C. subundulatum Wille. 13, x» 480 (after 

Wille); 14, x 600; 15, x 400 . . 151 

16-17.— C./o7i%ewwm Nordst. 16, x 520; 17, x 500 

(after Norstedt) . .147 

18-20.— C. Cucumis (Corda) Ralfs. 18, x 400 (after 

Gay) ; 19 and 20, x 400 (after Ralfs) .152 

21-22. — C Cucumis var. magnum Racib. 21, x 520; 

22, X 400 . . 154 
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PLATE LX. 

l-*8. — Coamariuim Subcuoumia Sohmidle. 1, x 450 

(after Schmidle) ; 2 and 8, x 520 . .155 

4.— C. Subcueumis f x 520. This individiial 
shows an intermediate condition between 
axile and parietal chloroplaste . . 156 

5-8. — C. miero^Mnetum Nordst. 5 and 6^ x 400 
(after jNordstedt) ; 6^ zygospore ; 7 and 8^ 
X 520 . .156 

9. — C.microsp&incttMnforma'jMirtmtoWille. x 880 

(after Wille) . . . .157 

10. — C. mierosphinctum yar. majua Boy & Biss. x •• 

400 (after Boy) .157 

11. — C. morsum West, x 520 . . . 167 

12-14.— C. Phaeeolus Br6b. 12, x 400 (after Balb) ; 
18, X 400; 14, zygospore, x 500 (after 
WoUe) . . .158 

15. — C. Phaseolns forma minor Boldt. x 520 . iS9 
16-17. — C. Phaaeolvs var. elevatum Nordst. 16, x 570 

(after Nordstedt) ; 17, x 520 . . 159 

18. — C, tumidum Lund, x 400 (after Lundell) . 160 
19. — C. tumidum forma subrectangularia West & 

G. S. West, x 400 . . .161 

20.— C. Trafalgaricum Wittr. x 400 (after Witt- 
rock) .... 161 
21-23. — C. melanosporum Arch. 21 and 22, x 600 
(after Roy) ; 23, x 520 ; 22 and 23, zygo- 
spores . . . .162 
24-25. — (7. asphwrosporum Nordst. x 570 (after 
Nordstedt). 25, zygospore (z, front view; 
z', end view ; z", side view) . .163 
26-27. —C asphserosporum var. strigosum Nordst. 26, 

X 600 (after Nordstedt) ; 27, x 520 .164 
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PLATE LXI. 

vMm. 
1-2. — Coemarium ineonspieuum West & G-. 8. West. 

X 520. 2, zygospore . . • 164 

3-7.— (7. Uoculatum Brgb. 3-d, x 520; 7, x 400; 

5-7, zygospores ; 7, after Balfs • . 165 

3-9. — C btoctel^ttm forma dqpreaaa SebaarscluiL 8, 

X 800 (after Schaarschmidt) ; 9, x 520 • 166 
10-11. — C. btoeulatum var. hiana West & 0. 8. West. 

X 520 . .166 

12-15.— C. tenue Arch. 12, 14 and 15, x 400; 1^ 

X 600 • .167 

16-18.— 0. Hncivm Balfs. 16, x 600; 17 and 18, lygo- 

spores, X 400 (after Balfs) . . 168 

19-20. — C. tinetvm var. intermedium Nordst. 19, x 

520; 20, X 570 (after Nords^t) . . 169 

21-22.— C. favum Roy & Biss. x 406 (after B^). 

22, asygospore . • V • • •^'® 

28-25.-0. cofUraetum Eirchn. 28, x MO; 24 and 

25, x 400 . \ . .170 

26. — C. contractum forma Jacobsenii (Rot) West & 

G. S. West. X 400 (after Jacobsen) . 171 

27. — C contractum var. Oartanense We^ & G. S. 

West, x 520. . .. .178 

28. — C. contrnctum var. ellipsoideum (Elfv.) West & 

G. S. West, x 500 (after Elfving) . 172 

29. — C. cohtractum var. ellipsoideum forma retusa 

West & G. S. West, x 520 . . 178 

30-32. — C, contract umy AY. ellipsoideum ioTmE (1). x 520 173 

33. — C. contractum var. ellipsoideum forma (2) . x 520 1 78 

34. — Zygospore of C, contractum. x 400 . 171 

35. — Zygospore of C. contractum var. ellipsoidefvm. 

X 400 (after Liitkemiiller) . .172 

36-37.— C. suhcontracttcm West & G. S. West, x 400. 174 

38. — C. suhaversum Borge. x 740 (after Borge) . 174 
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PLATE LXTL 

h'-T'Ccsmanum tetraehondrum Lund, x 400 (after 

Lundell) . • . .176 

2-5. — C depreaaum QX&ft.) Lund. 2, x 800 (after 

N%eli) ; 8 and I, x 416 (after Delpqnte) ; 

5, X 520 . . • . 176 

6-9. — C. depre89wm var. achond/rum (Boldt) West & 

G. S. West. 6, X 400 (after Boldt); 7-«, 

X 520 . . . • 177 

10. — C. depre8»um var. remfoffne West A Qt. S. West. 

X 520 . . . .178 

11-18.— C 9vbquadran8 West A G. S. West. 11, x 

500; 12 and 13, x 400 . . . 178 

14-16. — C succisum West. 14, x 400; 15 and 16, x 

520 . . . 17» 

17-18.— C. retusiforme (WiUe) Gutw. 17, x 480 (after 

Wille) ; 18, X 520 . . . 180 

19.— C. mbretusiforme West & G. S. West, x 880 . 180 
20-21. — C. Hammeri Beinsch. 20, x about 550 (after 

Reinsch) ; 21, x 520 . . . 181 

22-23. — C. Hammeri var. homalodermv/m (Nordst.) West 

& G. S. West. 22, x 400 (after Nordstedt) ; 

23, x 330 (after Wille) . . .182 

24-25. — C. Hammeri var. protuberana West & G. S. 

West. 24, X 520 ; 25, zygospore, x 400 . 183 
26-27. — C. Nymannianum Grun. x 520 . , 184 

28-30.— C. trilohulatum Reinsch. 28 and 29, x 520 ; 

30, x about 1260 (after Reinsch) . . 185 
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PLATE LXm. 

FI08. PA«a 

1-4.— Co^maritfni granatum Br£b. 1^ x 400 (after 

Balfo); 2-4, X 520 . .186 

5-8. — C* granatum var. sabgranatum Nordst. 5, x 
570 (after Nordstodt) ; 6-8, x 520 ; 8, sygo- 
spore • . • 188 

9. — C. granatum yar. ChrunowU Boy & Bias, x 400 

(after Ghninow) . . 189 

10. — C. granatum var. eUmgatum Nordst. x 400 

(after Nordstedt) .189 

11-15.— C. Pokamyanum (Oran.) West & Or. S. West 
11, X 400 (after Wittrock) ; 12, x 400 (after 
Nordstedt) ; 18, x 400 ; 14 and 15, x 520 . 190 

16-17.— 0. jpaatcdEatZan/Aoideum West, x 520 . 191 

18-20.— 0. aubtumidwm Nordst. 18, x 400 (after 

Nordstedt) ; 19 and 20, x 520 . . 192 

21-23. — C subtumidum var. Klebsti (Gutw.) West & 
G. S. West. 21, X 535 (outline, after Gut- 
winski) ; 22 and 23, x 520 . . 193 

24-25.— C. galeritum Nordst. 24, x 400 (after Nord- 
stedt) ; 25, X 400 . . .194 
26. — C. pseudonitidulum Nordst. x 400 (after 

Nordstedt) .... 195 

27-30. — (7. 'pseudonitidulum var. validum West & G. S. 
West. 27-29, x 520 ; 30 x 400 (after 
Nordstedt) .... 196 
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PLATE LXIV. 

FI08. PAOB 

1-3. — Coamarium nitidulum De Not. 1, x 500 (after 

WoUe) ; 2, X 400 (after Nordstedt) ; 3, x 520 197 
4. — C. canaliculatum West & G. S. West, x 625 . 198 
5-7. — C, pyramidatuv^ BrSh. 5, x 500; 6, x 400; 

7, side view, x 400 (after Ralfs) . . 199 

8. — C, pyramidatum var. angustatum West & G. S. 

West. X 520. . 200 

9-12. — C. pseudopyramidatum Lund. 9, x 400 (after 

Lundell); 10-12, x 520; 12, zygospore . 201 
13. — C. pseiidopyramidatxim var. atenonotum Nordst. 

X 400 (after Nordstedt) . . . 202 

14-16. — C.variolutum\j\xndi, 14, x 400 (after Lundell) ; 

15, X 400; 16, X 520 . . 203 

17. — Euastrum pnlchellum Breb. var. retusiim West 

& G. S. West. X 400 . .46 
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By Peter Cameron. Vol. I. viii -f 340 + 42 pp., 21 
plates. 8vo. 1882. 

For the Thirty-ninth Year, 1882. 

60 A Monograph of the British Aphides. By George 
BowDLER Bdckton. Vol. IV. x -f 228 -f 62 pp., 27 
plates (D-I, cxv-cxxxiv, cxiv bis). 8vo. 1883. 
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For the FaHieth Tear, 1883. 

61 British Oribatidro. Bv Albert D. Michaxl. Vol. I. xii 
+ 336 + 62 pp., 31 plates (i-xxiv, A-G). 8vo. 1884. 

For the Forty-first Year, 1884. 

62 A Monograph of the British Phytophagous Hymenopten. 
By Peter Cameron. Vol. II. vi + 234 + 54 pp., 27 

plates. 8vo. 1885. 



For the Forty-second Tear, 1885. 

63 The Larv80 of the 
late William Buckler. 
by H. T. Stainton. xvi + 202 + 34 pp., 17 plates. 8to. 

1886. 



British Butterflies and Moths. By tbe 
LER. Vol.1. (The Butterflies.) Edited 



For the Forty-third Tear, 1886. 

64 The Larva? of the British Butterflies and Moths. By the 
late William Buoklkr. Vol. II. (The Sphinges or Hawk- 
moths and part of tlie Bombyces.) Edited by H. T. 
Stainton. xii + 172 + 36 pp., 18 plates (xviii— xxxv) 
8vo. 1887. 

For the Forty-fourth Tear, 1887. 

65 British Oribatidao. By Albkut D. Michael. Vol. II 
xii + 322 (337-658) + 62 pp., 31 plates (xxv-liv, xlviiA) 

8vo. 1888. 

For the Forty-fifth Tear, 1888. 

66 The Larva) of the British Butterflies and Moths. By the 
late William Buckler. Vol. III. (The concluding' por- 
tion of the Bombyces.) Edited by II. T. Stainton. xvi 
+ 80 + 36 pj)., 18 plates (xxxvi-liii). 8vo. 1889. 

For the Forty-sixth Tear, 1889. 

67 A Monograph of the British Phytophagous Hymenoptera. 
By Peter Cameron. Vol. III. vi + 274 + 34 pp., 17 
plates. 8vo. 1890. 

For the Forty-seventh Tear, 1890. 

68 The Larvae of the British Butterflies and Moths. By the 
late William Buckler. Vol. IV. (The first portion of 
the Noctua).) Edited by H. T. Stainton. xii + 116 -f 
32 pp., 16 plates (liv-lxix). 8vo. 1891. 
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For the Forty-eighth Year, 1891. 

,' 69 The Larv80 of the British Butterflies and Moths. By the 
late William Buckler. Vol. V. (The second portion of 
the Noctuse.) Edited (in part) by the late H. T. Stainton. 
xii + 90 + 34 pp., 17 plates (Ixx-lxxxvi). 8vo. 1893. 

\ For the Forty-ninth Year, 1892. 

70 A Monograph of the British Phytophagous Hymenoptera. 
By Peter Cameron. Vol. IV. vi + 248 + 38 pp., 19 
plates. 8vo. 1893. 

For the Fiftieth Year, 1893. 

f 71 The Larv80 of the British Butterflies and Moths. By the 
late William Buckler. Vol. VI. (The third and con- 
cluding portion of the Noctuae.) Edited by Geo. T. 
PoRRiTT. xii + 142 + 38 pp., 19 plates (Ixxxvii-cv). 
8vo. 1895. 

For the Fifty-first Year, 1894. 

72 The LarvsB of the British Butterflies and Moths. By the 
late William Buckler. Vol. VII. (The first portion of 
the Geometrae.) Edited by Geo. T. Porritt. xvi + 176 
-f 44 pp., 22 plates (cvi-cxxvii). 8vo. 1897. 

For the Fifty-second Year, 1895. 

73 The LarvsB of the British Butterflies and Moths. By the 
late William Buckler. Vol. VIII. (The concluding 
portion of the GeometrsB.) Edited by Geo. T. Porritt. 
xii + 120 + 70 pp., 20 plates (cxxviii-cxlvii). 8vo. 1899. 

For the Fifty-third Year, 1896. 

74 The Tailless Batrachians of Europe. By G. A. Boulenoer. 
Part I. viii + 210 pp., 10 plates. 8vo. 1897. 

For the Fifty-fourth Year, 1897. 

75 The Tailless Batrachians of Europe. By G. A. Boulenoer. 
Part II. ii -f 166 (211-376) pp., 14 plates (xi-xxiv). 
8vo. 1898. 

For the Fifty-fifth Year, 1898. 

76 A Monograph of the British Annelids. By William 
Carmichael McIntosh. Part II. Polychseta. Amphino- 
midse to SigalionidsB. x + 228 (215-442) -f 40 pp., 20 
plates (xxiv-xlii, xxviA). Folio. 1900. 
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For the Fifty-sietk Year, 1899. 

77 TSie Larm oE the British Batterflies and Moths. BtISi 
late Whlum Bucklbk. Vol. IX. (The Deltoides, Py^i* 
CnuabtteO} Tertrices, Tinea), and Pterophori.) Edttedli' 
Qewo. T. POEEiTT. xviii + 420 + 34 pp., 17 pUtea (cilra- 
olxiv). 8yo. 1901. 

For the Fifty-seventh Year, 1900. 

78 Mcmogprwli of the Coccidis o{ the British Isles. ^ 
BOBIBT NlwaTBAD. Vol. I. xii + 220 + 78 pp., S 
plates (a-i, l-xxxiT). Sro. 1901. 

For the Fifty-eighth Year, 1901. 

79 BritiA TyroglyphidEe. By Albert D. MiCHiEU Vol L 
rri + 294 + 44 pp., 22 plates (a-o, i-xix), 8vo. ml 

For the Mfty-ninth Year, 1902. 

80 Monograph of the Coccidea of the British Islm. & 
BOBIBT NIWSTBAD. Vo!. 11. viii + 270 + 84 pp., t 
plates (f,xxxv-1xxv). 8vo. 1903. 

For the Sixtieth Year, 1903. 

81 British TyroglyphidtB. By Albert D, Michael. Vo1.II. 
xii + 184 + 40 pp., 20 plates (xx-sxxix). 8vo. 1903. 

For the Sixty-first Year, 1904. 

82 A MoDon^ph of the British Desmidiaceee. By "W. Wis 
and G. 8. WnaT. Vol. I. xxxvi + 224 + 64 pp ~ 
plates. 8vo. 1904. 

83 The Britiah Tnnicata, By the late Joshda Au>ee mJ 
the late Ai-dany Hancock. Edited by Jobm Hopeinsu, 
with a history of the work by the Rev. A. M. Koemii- 
xvi + 148 + 40 pp., 20 plates, and frontispiece. Sto 
1905. 

For the Sixty-aecond Year, 1905. 

84 A Monograph of the Britisli Desinidiaceffi. By W. W(8i 
and 6. S. West. Vol. II. x + 206 + 64 pp., 32 plata 
(xxxiii-lxiv) . 8vo. 1905. 

85 The British Freshwater Rhizopoda and Heliozoa. Bj 
Jauis Cash, assisted by John Hopkinsok. Vol. I. The 
Bhizopoda, Part 1. x + 150 + 32 pp., 16 plates 8to. 
1905. 



